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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To provide the transmission reception system in which a 
problem that a transmission information quantity cannot be increased is 
solved when the frequency band is limited in the transmitter sending a 
digital signal and much more information is sent within the same frequency 
band. 

CONSTITUTION: The transmitter 1 uses a modulator 4 implementing m- 
value QAM modulation to allocate data of n-value of a 1 st data string to a 
signal point group formed by grouping signal points on a signal space 
diagram comprising the 1st data string of n-value and 2nd and 3rd data 
strings of p-value and to send the modified m-value OAM modulation signal. 
A 1st receiver 23 uses a demodulator 25 to demodulate the 1st data string 
of n-value, a 2nd receiver 33 demodulates the 1st data string and the 2nd 
data string, and a 3rd receiver 43 demodulates the 1st data string, the end 
data string and the 3rd data string, and then even the receiver having only a 
demodulation capability of n-value in the case of n<m when the m-vatue 
modified multi-value modulation wave demodulates the data of the 1 st data 
string of n-value in the transmitter. 
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V^T. ±iHfi^jS®{4M<fe±I3A:t)«-§-©— SBC <t ») ^ 

^SV-'T. ±mxt]m^h bT nffi®^ 1 T'—i'^lh. ^ 
S!lb. ±l3«^;fe^^#>^^ 1 y'—^ncD^^-^ IzM 

So 

[if 3 ] ^ms^^-^mmmm^iLmMmmn^iz 

^m. ±f3fi^B*^(s^S» 1 7^-^ Mil bTfei^ b 
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?)^*sS5<>&ofcB#lc, ^27=-^S¥©i^ft 
4) b < li§{s tfijt b^ 1 ^ej^fS C h 
t:^ii-r i. if 2 iB«©e3l&Sffli. 

131 W*) b < (i±f3QWi:©S§g|*sS d ^e^SSifSlfCJS: ^) 
3tpr:> S > 1 {'/diS J;-5 {::±i3{I^<'i^®±f3{t^<$^l' 
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nmcDm^^miz^m b. #fa-^;^i¥^ nfl©^ 1 

^-^mzMiib.^-^xm 1 "T^—^m-^mm b. {f-^^^sf 

®tfJCDB&^ P/nfe©«^,.^{C P/nffi©|| 2 ?^-^^J 
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b. ±i-i^m^mm^-^m 1 t^^-^?- ^ui; brejn b 
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[if*I18] lll7^-^P2&Uf^27^-^S7 3?IJCr,3K;5$.§ 

ttISi: -r a If aRiS 6 i3«©fej^gMc 
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^^^b. ±B3«3^igB^a5jig(se-^©ji«ss<& 1 6 

iff^Jl 6 i3«o©e3lSSo 

[^«Jil 0] QAMeii:;&S©(i^y^-V^vA^± 
^^:}3{^Sl^;^tft^,^S^^fi^i^i: I *ft b < {iQft&i:© 
SglKSd i: bi'^ S bfc:®-&. ±IBff ^i^i:± 
i3 1 W4) b < (±±t3Qtti:©^gt*s S d ^c^gggf t ;fe D 
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[if 1 1 ] m^(DXi3^h. mmwp. \-.%?.x-h?&iy^ 
^(DX±mmzx'o^mum^^^—::^'fr^ Tif^Km 
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2 7^-^3^j^A±/ b^ ±13(1^;^^ ximcom^^n^^^ 

fJbs ±i3{l-f-^^P^g-^|gl7^-^^J®ntt®7^— ^ 
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20 ucD^^T-^-^mr^^x-c. mm-r^mmm\zi.y)mn 
m^^m*). ±f&mmm^(Dxt}U^. m^y^^—7.v 

■t^mm^ts iiiti^km-r?>^mmmizii\,^x. ±13 
m^!kk nm(Dm^MmiZ'»m b. ^m^,'^mnm(Dm 
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40 [if *I1 1 4 ] ^^{t^?&ffii®©-^i:fS:^ft^tc^g| 
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50 :ztk!^t-r^iSimmso 
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[0 0 0 3] 4iT-4>7^i?iJ';i'TV©fiii:;&a;tf«i£aB lo 
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[0 0 0 6] 4-^gai--sif u^^^Ki^lM^&. m^i^^^i^ 30 
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[0 0 0 8] S-r7=^i^^$';i/TV®?gMiS2l:&^i:bTN 
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<H:l5^-\'>^;i'©HDTVS:Mi5^t-S^iCA^SI^?n 40 
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Sb 1 ^-V' >^J\y(Dli D T V®SfflSiti|ttC^^-\' >*;i/^ 
©NTS C©ilSS«^t:<sgfflt-.5. Z.(Dtz&. HDT 
V Siffl©SCj3l^ F^^ H;S(5^ ■^>*;i/©NTSC S«35)S 

§e^^3ilT-#>&:v^^:v^•5gg^,A5feofc. ntsc^h so 
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-r^;&v>„ gE?¥©7:^D</Sii||©®-&, SjiH-b— tf:^^ 

C®J:o'&Sfe^tI*5V^TJ±. et#®T^D^7JiS[i^O:©^ 
li«*s^lb^St)®®. i!!llS^ttB^T-tTVS:M{±« 
X-^tzo bA^b. iie^®7^i?^5';i'TV|S32|^raT-tt. ' 
®J;p'fe«b^{c*)V>-rti^<^^Ai||^T-§-r> TV# 

li. 7=i--<5';i/TVMji®*Kfl«j-&SS?&^trt.®-e7^i; 
^J' ;i/ T vSfJlffl^:s (zst^eg i: * !3 iyi^itii\,^mmx o 

fc. cmtte«*®QAMa?®^s:)^^®M^.-i^®teMifp 
mmmizmm^tix\,^^ztizmmT^o a^^^oieM 
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[%B^As«?*bJ;-5i:-rs»S] *^wa:±fB(j£3l5®Fr€ 
Mj^i^&^ft-r S 4) ©T% #{C«MM3^lC iJJ? S N T S C 
aiii:HDTVli5(i5l©Mji:tt. *fc«fe±S{iitcijft2>-9- 
-b:;^:x >; Trt®§e^tg%j®S::*:rtJlc®'J>^-M--2>eig 
^® &S«-r S 3 i: ^& i M i: r S o 

[0 0 12] 

[Ra^Pairi>fcto®#IS] ±I3S0f)S:3*f£TSfcto 

t:*^?a©e3^^g{±. m^(Dxti^ii. mi®M'&s 

aa®aBa^«[5&±53A;t;g|Jipe,©A:t;M^{c J: >) b 
g^^^ h;i/0±t«;?,mfa®{f^->^^:^3fe^#i>^il 

1 fB®{l^;S® Q AM^m^t:^m-r S a^gg m:bg? 
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[itffl] c®«fi£(3j;^TA;tj«^i:bTnffi®7^-i5' 

S:*)0^i7^-<j'^ji:^2 7^-^^j^A:t3$-a-. mmm^ 

S©^li^{C<t h;i'^±tCm{(®M^,'^x^i.o^ 
ff$mM®QAM:^^©^ig?S^f^So COm^®{l^;^ 
^£nffl®fs^.^P{3^f!]bC:®fi^,'^P?£^ 1 7=-^'?iJ 
©n'^®^7^— ^^tCiattfeT. C ®ft^;^P® (tiOm/n 
'^®{l^i^*) b < <iiiJ(B^;SPlc^ 2 7=-^?"J®&5^- 
^SIJ>)feT3im^MtcJ;^)ji©<t^&33lmt-S. ^-^iz 

[ 0 0 1 4 ] ifclc. p>m;&Sp(i®a^^^^-:>Se 

7'^^A±®p;^®fi^.-^{cMbT^ ^-Tp,-^®©^--^. 
^ nffl®fl^,<^pt3 :»-iiJ b. ^ 1 5^- ^J' ?iJ®{1^ $ra^ 

s^-rso ifc{cKa-rsfi^-'^P®*®p/n.^o(i^ 
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[0 0 15] W±©l&f^{Ci t)jSI{t^®A^f,®|5]-«^ 

iJ' ?IJ ^ N T S C ^ fe H D T V©eJ^^^©fSj^ T V 

tg*)^t)0§e«S-r-ttHDTV{s^:&g{t-?:^S. CCD 
C i: t <t tl N T S C H D T V©Mi:t4® ^"i^^ ;u 

[0 0 16] 

[0 0 17] 0iy:*:|eB^{3j;§ei^^gCDi.;;^5^A:^ 
i*gl^^-r. A;t»gl5 2 i::9-StlHlS§a5 3 fc^^tl 4 fci^^i 
g|55 ^*)Oi^(ittSl {i«!g{CD^m'fb^^i.tA*M^^^ 
g||lIS§3t:ct»3mi7^-^5'3^J, D.,h^2 7^-<S7j-ij, d 

(Dmmm^ttBm^ 7 1 j; ?) ax^m 1 0 tci^ ^>^x;5 o 

CKDft^ttAlCMS 1 0^C43V^T^±7'>7^:M 1 T'^M 

[0018] mmm^ti:. mm^m 21. 31. 4 1 

:n-LTA:tia5 2 4<t t)A;t7b. ^iM.m^2blzX.^mi^ 

v.. 

[0 0 1 9] ^2Sfi^3 3T-tt> 7'>5^:^3 2^/rL 
TA:t>gB3 4 J;t)tB;tjUfc(s-^{±mHi^3 StJ^tj^l 
■7^-^?iJi:^ 2 T^-^J'^iJisa^^tl. -^figii 3 7 t ^ 
— o®7^-^?tjt^fig$ti,. tB;ba5 3 6 J; fjm^^n 
-5. 

[0 0 2 0] |g3Sft«l4 3T-{i7'>7^:^-4 2ipf>®A 
A;tig|5 4 4 A t) 4 5 fc J- ^ 1 7^- ^ij, 

^27^— ^S'^iJ, ^3 7^-^3^iJ®3-:d©7^— ^J'^iJAs^^^ 
n-&m^4 7{c:a;t)— ^PfcTk >3{ii*a5 4 6 ^ 

[0 02 1] J-:i,±cDJ;-5{3|BibiiifiMi*>?,cD|5i-®;i 
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fflt4tgl'^& 3 ■ooif^SlHl^^giit- 

sctASpItgi:'^^. «ajx.«|Bl— SHUNTS ChHD 

T V hmm^mmn d t vcd 3 t vmn^ 

^a^^-c^^^ij. m37^-^p(c^i^;$-^n«. i5^-v> 
10 Mm^&(Dzm(D^'Ji>)VTvm^-^mmzm.mx% 

^ o 

OSfl^T-ttNTSC-TV(l^:&; f^rV^^^-^ffl 

r > 7^ :h ^ ffl V ^ fz^mmMmmtao^mmtx \i.mmm^ 

TSC©7^2^^;^TVSf^i^^fav^i'•^;^ig^iM5 i{i 
A±;g|5 5 2 i ti ^ 1 |Hi«®7=^-^ ©a«^$ A±) 

20 6 (3j;!?ei5ISS5 7lcj;f)«Ml Otcigf)ei^5 8{c 

[ 0 0 2 3 ] S 1 ^mm2 3T-H;. T^f^^^bj^ft:^! 1 
?.®§{s{S-^^a^S2 4{C.};»3. ^15^— ^^iJf^lB^ 
-rS5^-^S:«5S1-S. iBj^JilUT. B2§MM33i: 
^3§fl«g4 3tt. miT^-^J'JflJiilelDl^^©?^— ;5'^ 

[0 0 2 4] T-tt. #g|5®aftB^<&1-5o ^ 2 ttiJIfs;^ 1 
30 [0 0 2 5] A:*;{t^ttA^;gB2{ZA»). ^SI|pIg&3T 

^ 1 ^—^mm^tw, 2 T'-^^m^tm 3 y^—^ mm 
^(D3-o(D9'p.$>jvm^iz^m^ti^. 
[0 0 2 6] m^immm^ifixt)^titzm'^. v^mm 

^m2^-^ mm^. m^m^cDm^m^ ^m3^~ 
s^mm^izwi*)^x^ztifi%^<^ti?>. ^st^nfcs 
o©ft-^«, ^mm^c^f^^cD^mxtj^G iizxti^ 
ti^o ^^x-it^^m^iz&':5^m^j^(DttLm.^&mi) 

^iS^ 4 ©cf^T-ttit^S bfc 2 o©fflB^|j^©#^{cS*g^ 
iS^^fV^. ^fiI®QAMe-^$:f#5. ^^A;^rgP6 1 
e>©M-^tt^l AM^^|§6 2i:m2AM^^S6 3 t: 
3j|?>^xSo cos{2;rfot)75i:sagj@|gf^^g§6 4 A^?>©a5 
i^iS®a 1 AM^^§§6 2 {Ct >j AM^^$ 

-&fiS^6 5 lc^|f>tv. ■o®iSiigift{i:7r/2^ffl 
^6 6^-JIc,ti9 0° ^m^tiX. sin (27rf.t) ©« 

^Tm2 AM^ii^e 3(cf3i?>n. $^m(Dmm^m^^ 
iftzm. -^mmedx: m2AM^m^h^m^n. m 

50 {Bg|5 5{Cj;t)ii{i«^Ui:UTm*)$tl.i>o ^©;?S^ 
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[0 0 2 7] E3® 1 6tt©— «Se5^QAMCD{t^;^'< 

Acos2:?rfot©'^i^ h;i'8 1 i:Bsin2;rf»tCD'^^ h)V8 2 
® 2 OO'^^ h JV(D-^m^^ h JVX'MMX- ^ S o 0 

QAMOi^-&ai^ aa. as, a4©4fi(Z)S^fili:bi. 
ba. ba. ba©4fSCDS*ifS®ffi«^-&t>-^{c<t tj^tt 10 

1 6 ^com^s^i^m^X' t i> o m3(Dmi mf^xitm^ 

.■^8 3©Cii. M^.'S8 4©Ci2, e^;^8 5®C22. 
fi^j^^ 8 6 © C 4 o©<=^ S , 

[0 0 2 8] Ciatt^^' h;i'0-aii:'<^ h;i/0-b,© 
■aB£'<^ h;i/T-fe»3. Cai = aicos27rfot-bisin27rf 
ot = Acos ( 2 TTf ot+d7r/2 ) i: * -S o 

[0 0 2 9] c::iT-0 3®iS:^^1f±lziJ{t5O-ai 
F^©8§ffll*Ai, ai-azK^Aa. O-biP^^Bi. b 
l-b2P^S:B2h^SL^ ^±{::^-r» 

[0 0 3 0] m'i<D±i^'^^ hj^^mizmt^oi^. -^m 20 

1 6^©«^iSAS??ffit-5o :i©fc4?)#iSS:4b i t® 

[0 0 3 1] mb\z2mmx^^-kmM^tzm-^(D^(D 
isnTv>sa> SM«®;&T-ESiJb^v^. tifo-r> -fis 

flgi3{±&«^j^F^®^®l^x T-gi.l^ttiSTi^'&ES 
C1-So 1$^®M^.^K®8igt5&i£<tttfe«^. 
Sfl^T-tt^©2jSF^©mS'J*5Slli:'5:»). oi^U-h 

ii^m<^^o m.-ox-^mizttm5(Dji^izmmm<Dm 30 

Hf::-r5®Asa$ UV^^;V^toi^TV'>•2). i^oT 1 6 QA 
M®S-&A 1 =A2/'2*cS<s^i^©ffig*s-jaS!a<)lC|^ 

[0 0 3 2] ^T. *^B^©iiMM 1 ©J®^> S-r. ^ 
t:m 1 v^-^^'J i:^ 2 7^-<5'?iJ«^l3 J: ?) ^ 3 v^- 

<5'?rjt:{c^iij-r*. ^bT^eic^^s-Tidtc. le-^® 

m^i^4)b<H:fI^jSP^4ooe^/^^{C:0-S!ib. ^ 
l^_^jFij®4o©^-^'$:*-r. #>^©{s^^l¥lci!| 
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9 2. 0 0®a^. ^3^PS©^3{3*..^P9 3, 10 

<Dt^m4m.m:(Dm4m^!^^9 4. ®(t>®&>5-4-3® 
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mm^!m(Ofp(D 4 o©fi^* b < ttgjfi^.-^sffc^ 

■^,*i©9K 9 2. 9 3. 9 4'v®fJ (3 ^Ttt^ 1 t'- 50 
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x-iiiimi7'-'S'^]tm2 7=-^n<DM:^i^m^X'^. ^ 

n?.^iD»b-r. HDTV®B*^Sf#i>Cli:*Sf^-5o 

[0 0 3 5] tiizm9<D^oizm^^mmm^mi'imiz 
{.tzm-^. 4PSKS:mmi^<^^x^imm.izm^X'm 

bfegB^i:®r^®XL'J/:*;;i/KSgfflEi)S$)So 

h'mm^A-Tofr^ iiT- 4 p s k ^m^i=.iftiL^Arc<D 

S^iT•J:V^„ biPbSrAxoSrSiftb:^*^?. 1 6QAMSr 
^ i: f i: 3 AxoO^ ») 3 fg©S♦l)bS'i^gT•fe ^ „ 
oiD. 4P SK5:j§S{l-ri.i®-&l3Jt^T. 9fg©x.;7. 
;i/:^:-5:i2>Si:^?.. mtWimii.^^^X'4P SKCDim 

t^o *fc«63i«t®s^feiib<«:So mm&mc^m-^m 
mx'§hm.t}ii±?ifm^ti^. ci®j:5>s:s*>*j«?aj^© 

»v^i>X7^A{±. «M®ii{tS;tJ*s*i;*c^?.*T-]SI5e!j 
T-J&:v>, ^W3fe7^i^^;i'TVSi2l*sigsg$:tiSi:4P SK 
®S(a«6*^:^at:mieIi>cfcAJ^i®^tLTVAS„ — 

s b {± c *i e, (D^mmm^±i-f s c: h ttswm® 

^iLtt®Ptgmtf^SI41-5fc«)^nI«6i:V^x.i.. ii^oT. 
4 P SK^— K®j^eS;ti{iM?)#^v^. c:®fe«)16 
QAMt-KT-^4PSK©e-*,^&ii^«^. i^fs 
m^iSrSe^^® 1 6 QAMJ:»)TtfS:&S;As<2JSh'&SC: 
*a b3&^.^fcpge,^^fc«M®m±;T•^i 

mnx-^tji^tjiho 

[0 0 3 6] ^mmcD^mitmi o®<fc5ic^s9 i~ 

9 4 © 4 o®^i!]{i^,-^.p®gggt^0l^c: i: tc J; !3 . M 
<614PSKM1 6QAM^m(Dmmmt)^T\J^:i}li^ 

[0 0 3 7] ^CT-S{s^Si:3l{tili:t»t®M0^^&^5. 

fi«i2 3®Se7^^{cov^TKE'^5. 
[0 0 3 8] 7^S^^';i/j^{1^5 1 fc^l§fg:^2 

3tt-«S9<J*eii«gT-. 7^-<$'fijS*>b<H:Mi^^£# 

5 1 4 p s Kmmmx-h 5 . ®s 2 xm.mi.fz^ 
m.QAM(Dmmmiiy'^AM^mn^^m^rzi)<Dx^ 

i., A^;{t^{iA;t;gP5 2$:^bT'^^gi5 4tA:*j$ 
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ti^o ^mm5 4:X'timmx±iui 2 1 tzi xtjm 

-2m&mmmmm 1 2 2 t&mmmr&t 9 0 ° {a^g*s 
s*tsasiiiitg[^^^-rs^2-2^Bfir?a^^ip]i^i 2 3 

[0 0 3 9] :L(Dm(D^mm^^-<-:^y^T-if5'A^ 

ifim^ti3i^xi^^o —ocDmtvx. 25^ 
( 1 1 ) s fi-^^ 1 2 6 ^£ (0 1 ) , {g^;^ 1 2 7 s 

(0 0). fs^,.^! 2 8 <& (1 0) t^Sbfe^i^S^TK 
^23 A^T^i? ^5^ ^l/jlg*^ 5 1 (Dm^^ 4 P S K T-Sllt- 
[0 0 4 0] Jfct^l§{§;^2 3^COV^TM'^So ^1 2 

2 3 itmmm i *^ ©5i«m^ ^ l < a^t^-^ )u 
mmm 5i*'P>©4psk (Dmmm^^mm. i o cD^^^i 
^i2$r/M.T. 'hmcDT>y'±2 2X'^mL. mmm 

2 4 t i ^) 4 P S KM^t^f-tj: LXmmT 

S. ^l§{i«S2 3tt**, 7=s;<5';i/3^ft;^5 1©4P 
SK*fe«±2PSK©fg^45«U 7^i;<5';i.TVSfji 
-?>7— ^J' 3ife^©g^<& Sff-r ^ J: 5 {:: tstf ^ tiT v > 

[ 0 0 4 1 ] ^ 1 9 tt^ 1 §ftM©^fig:/o ^^i^mx-m 
ttA^igp 2 4 i t)A:tjL;S:^. 3 1 1 

f\.s ^^mi ixLmwttiiMm 1 3 3 i:^ 2 mm^m^ 1 

Lxmsii^ti. m 1 msm^m^ i36t 
mzmsm^mm 1 3 7 1 j; 2 ocd»5: u&«p{t^ 
tt^ 1 5^-^ ?ijB^gi5 2 3 2 {3 ct »3 ^ 1 y=—^mizm.m 

[0 0 4 2] CCT§{=M^^02 O©'^^:? 40 
(-^TiiB^-rSo T^i^^J'^Ui^M^S l©4PSK©i^Ma 

1 ^mn 2 3 T-§e$tL«#{i. bfeji 

Ma^*-?'^ ^Xi5^<*ev>a®etj>&^f4t:T-aia2 0©1 5 

1 — 15 4©4o©(t^^^T-*-M-.S. 

[0 0 4 3] LA-b. *l^tteillSgcf^©y>rXi:ai^5^ 
©tSte^i^-^teffi^i^CD^g:^§{t§{t$:fi,fefs-^;^(i 

fl^.^,©/^HO$,S— ^©i5at^:^t-5.<. (l-^.^iPt, 
X^tt<tt^, SS^f^©®^T-%>^^$tlfc3i7-b 50 
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- h T- ?> to }z iip^fi^^^ragggi t nii 

iv^o :ioS§^^2 ARoi:^«-r5o 4PSK©S1^§ 
fiA±r©B#ft-§-,.S 1 5 1 0© I O-aRi I ^ 

Aros I O-bRi I ^AKo©^i^T'^R-r^l#gimj^i 

S?AsS*T-?n««iST-&i>. :J'>7^:'-2 2©K^bfe 
«ig©i{iSffl?£rot-rsi:. ii(ttii;b&feS-^t;± 
{-^niS±T©>';^7^AT-SeT-§?.„ ®1 8{CiJlt?. 
iiefg^©iS*i{i^ 1 §fi^2 3 © 4 P S K«®§ff s 
10 gfl, AKot*5J;dt{CB9:^^5o 3 ©ig|««lgJSii 
fS?£AToi:^ei-5. ^©ci:tj:»3 7'>7"^2 2©iii 

- — ^.^1 , ~ ^/u,. ury ^ \> TiipR ± stiews 

2 3ji7^i;^;i.i^{f^5 l©®^^«iiT-^^o *^H^ 
©^?B16QAM. 6 4QAMS§fg-rsa-&^l§M 
^2 3{iagiiig[^B^^Sci:i,s^ fflUh^cSo ci©fe 
«)B2 5 (a) (DJ^olzmmmiifi (7r/4+n7r/ 

2 ) (DMm±(DifLmiz 8 o©g^j^<&i2e ui^ft^^ 
{s. 4mm:^^iz^>)mmm^m^x§^. ji.. E125 

(b) ©<t-5(Cn;Tr/8©:ftjK©S:^if^±{c 1 6^(Dm 
:o ■l-.'^<&@HM1-tiJS«Bi^«S^[eIiiSi 3 1 (3 1 6mm:&A 

^(tt4PSK^l 6QAM^iaM^CD«gi^^^^^^tB 
^T-Si.» CC^^A./ (A. + A2) =t an (tt/ 
8 ) i: >fe 5 J; d {CSIM^ 1 ©{l^j^?£^^ Liift 
<tV^. --T-QPSKe^^§«t-S:^^?&%^Ta^* 
■S, ia2©3^fe«©M^;^{fir®^ia/SM[Hl8S6 7©J; 
3 Hfs^^^^iBtt (018) ©QPSKfs-l-©(t-^i^{i 
®^AM^©^i|^aM-r2.Ci:*>T-^5o Cl©:^-^^ 

1 ^mm 2 3 ©M^j^ffigm^as i 3 8 itm^^^cDitLm 

a ^^te^*) b<ttfi)rM^Mft-^^PM, AM^©m^t- 

[0 0 4 4] )ki,zmmniizm*)m9<D^i7 hjvm^m 
i->x^^x-mmmi(Di 6PSK(Dmmm'^^mM-r?> 

1 <&s 1 8 ©^i^i5' 5 1 © 4 p s K mi&mmiii 

:*jATo<fc!3;*c&<-rSo -rsi:. 09©ail ftsgcD{f^ 
iS8 3.^ 8 4. 8 5. 8 6(Dm^iimmx-m-tm 1 4 P 
SK§{gpItg«J®8 7{CAi.o C^i^©e-^^^l§{t 
^23 X^m bt^^. d © 4 ■o©<s^,'^{±H 2 0 ©S 

hjvmcDmimimmzx^. m^x. mi^m 

^2 3H:ia9©{t^;i^8 3\ 8 4. 8 5. 8 6©V^Tn 
^§{tbT*;0 2 0©^s*..^l 5 1 iii^JWb. (11) 

^'i^^—^^zcD^^ A^vy hizm.m-r?>o c©7^- 
8 1 ^ b fc i 3 ic . iiM^i 1 ©^ 1 ^mm'^s^m 

9 1 © (1 1 ) . t) ^ 1 7^-^?iJ® (1 1 ) T-$. 

•5. mzmm. m3Mm.. ^^mmoim-^^wimizi^x 
^i^~'^m±mm^ix^. -r^st). ^is«m23(± 

1 6QAM4,b<H:3 2QAM4,b<tt6 4 QAM©ji 
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1 ~m 4 CD^fiJM^J^P 9 1 CS^^nS fctf)^ 1 ^- 

SOT-^T-jiE'^i. J^o-^^ifi'J^W 

[0 0 4 5) €>U «a©'t'«6i§®ai:t»lcK^*'EtVNJfc 
e. 0 9 CD i ^ >5;ee5K®«^iS^2g^5?S®— 1 6 ~ 
6 4QAMT-||3a-e^i.. U*»b. miiE® J:^ f;%±e 

So cct^SttD-ir^y h(on^±i-f:3::K hifitimwmi^ . 

i^-&2 ow. mmmmx'i) i o ow~2 o o wsst-S) 

So (JfoT^ E19©J;d55:e^,'S^S§gi7?iC©l 6QA 
MT-4PSK$e3^bJ;a 6QAM®S»i 
K 2 Ai = AzT-fe 2> e> 3 AToii^ttf. *) MtlX-mmt 
?.i:9fg'i:»Si:*?)o pgi:tt$:*)fc-a-?.fc»(c4P SK 
(D9fS(Dmt>ifi<S^mx-t!}^o iP-:?4PSK©§gl§fta 

ttis ^ s «MT- c ixie »t © * ^§ s c t «±« 

LV^. 0!lx.{f4 0W©'>X7^Afti3 6 0 W-iJ^tJ^C »5 
mmff]^^MX-^i3i<tii^o 
[0 0 4 6] CClT-. %x.T«f^^?»i:5i*»l^^-r©S{sM 
*s|SIl^;*:^$©T>7^-^®:^s IS] bMffi^:ti'S:?)^S§ 

[004 7] CixSrS«:fl^(CJfi'-<5 h 4 P S Ktt/hS© 

AT-se^*S»«^B^-2fcH D T v^©;SM*Dfflifii-y- 
- If ^^!|#^©§^t# tc^^^Sr^r tvK i^;^ a 

7S{tT-4PSKfcl 6 QAM. m^l^^*) 6 4 DMAS: 

[0 0 4 8] m^i^mi. 0©<td{CA 1 = A2i;3&:S<t 

ZtifiX-S^o C©J^-&4PSK$:Mfg-r5fcS5)©titi 
A(4)B:'^<^ h;i/9 5T-^3Kft. 2 Ai^®¥;5«i:'fe 
■5. ^©S»iA( 1 6 jtt'^^ b;i'9 6T-^iKT-t (A 

:. + A2) ^'H- (Bi + Ba) ^©^i^^gt'ECSo 

[0 0 4 9] 

I A(4) I ^=Ax^+B,^ = Ato^+Ato='= 2 Ato= 
I A( 1 6) I ^= (Ai + Az) ^+ (Bi + B^) ^=4 A 
To^+4 Ato^=2 8 Ato^ 
I A(l 6) I/I A(4) I =2 

4PSK^^IM-rS^^©2(g©S*i. 4fig© 
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—mmtji^mmxit^m-i emQAMcommiAx-^^^^ 

AS A a i: A 2© 2 o©KfaS:i^«)^-r S C i: tc i D ^ 2 
§e«i3 3fS«T-tS. mi 0O@^. ^1:9-Sij<l^ 
■^SP 9 1 ®tf©fi^J^©ftSJi§iaittAiT-$) »5 . 4 P S 
K®(t^j^F^S§^2A.i:lt'<Si:A2/2 Ai35;?.o A. 

— biff i^i:t-i.i:2fig©S*i©.S(s^S. ^^>'l'=5r 
-■r-{i4(g©Sfl®SAs,^Si:5S:S<, 4^©S{i^§Ei 

10 fiStrtt: ^2S{i«i3 3®7'>7^:»-3 2©^Sr2^& 

H 1 2 3 ©7- >7":^- 2 2 ®i}iS*g r i tCtb^T 

2fi5-r^t>*. r2= 2 r ,(C-r*ltS <tV^o tfJ;?.^^ 1 §{i 

^ 2 3 ® T'^T^i-ASifiS 3 0 cin>5i t,^ 2 3 3 ®T 

>7^>ii:g^6 OcmC-rtlKI|]ST-§S. ^©CiitCi 

*)'m2'r—^3\o:>'iSM^X.K). cnS: H D T V®^^fiS, 
:0-{Ct!j ^Ttl«H D T Vf?®Sf fe^t■t^— tf ::^*s|5]— 5^ 

^,s<t#^±7>7^:^i:S^s«l®s«^cB-&ofc^®-y■- 

20 ©^^nX b-r-*)iV^o CC1T% 4PSK®^-KSft 
®fc«)icg®j^fS^;ti*sjftSoTVNSfc«), E10©A 
ii:A2©it^tci D 4PSK©iiftm:blcM-ri.^jf$l 
6 APSK©3aifim:t»ltni6i:^2S{1^3 3©T>7^ 

[0 0 5 0] ^©SM'fbittSfeati-ffbTa^^Sfcs 4 
P SK©a{g;'i:>5'S:j3l(l:t^;U^-tt{ (A. + Aa) / 
Ai}^fgc:n$:n,Bi:S«-rSh. ^ISffiQAMT- 
^m-t^ i: §©<i^j^F^gg^{± A2. 4 P S K T-Sfs^ 
S t ©©^iSF^^^fi 2 A a. fi-^/SF^H§eiolt^{i 
30 A2/2A. ■r-$>.5.A^&S{iT>7=-:^®i|^gSr2i:t-i> 
iiHl l®ia'5:Sf^i;^i:S. fti^l 0 l{i.mm:3^^)^ 
^-fS*ni6i:il2SeM2 3®7'>7^^2 2©#gr 
2©§l^i*-ro 

[0 0 5 1 ] 1 0 2 {i^^lEM^.^©^^© 1 6 Q A 

— ^£:^e^5hbSlffl^|tJT•^i75;v^„ 01 1 ipe> riieS: 5 fgW 
±li-^b-t*>^2SfB^2 3®T>7^•:^^gr2^i^^^ 

[0 0 5 2] ®S©iS^. SieS;t»tiK^^nT*JD. 
40 — ^^eJL:J.±«:i::t^*t^o ci®cii:A^?>n 1 6H;5fgy.T 

Asa*bV^:l^:*SB^C>;f,>{C^t;^,„ c:©ffi:^i®l 1 ©M 

j^i 0 3©^^T•^^-r. m7Lis.z.(DW$,n^hmx.\iS.^. 

1 0 4a:3i{l3i;^;i/^-4fg-r-^2Sf3m2 3©T>7^ 
T^*gr20:2{glC)feS, ^fc. ,"^1 0 5{iil«3i^;i' 
^-A'2fS-r-r2B:i|^5^{C3fci.. ^ne>Ji. Hffl'fbRT 

[0 0 5 3] n:i6*s5<t!)'h^VAC:i:S:Aii:A2T-^^ 

ni6={(A, + A.)/A0='^5 
50 A2^1.2 3Ai 



*2A(16)i:-r5t, A{4)tA(n)-A{4mA,tA^ 

{A(16))=g5{A(14)}=^i:■rn{^<t^,^ . 
*{C^?B®6 4APSK^^$fflV^^:^?!J§^t-, 
<S^4 3 a. 6 4fltQAMa^*ST-§i)„ 
[0 0 5 4} 01 2<D^^ 0©^^ 

S. 0 1 2 CD^ 1 9 KD^Utm^}^ 1 7 1 

oiitiAt UT 4 X 4 - 1 6m(Dm^,'^i}'mmmizmm 

$^^TV^^. 4 P SKi:C!)SSS#*-#. 

fctoiSftffirt]©Ai^ATo(CaS^U*elttiK/j:?,;5:i'.o 

tB:t>M^n6 4i:^«bfe:®-^©r3©fi^, |5l«tU 
r3^ = {6 V(n- 1 )}r.^ 

ttjLt), mi 3 6 4«QAM®*gr3-tfi^figi!tn® 

[0 0 5 5] 01 2©J;5*iBgT-i±^2§{t 2( 

^3 3T-§fiUfeJ^^4PSK©2b i t LiPmiiTt 
*i:V->©T-^l. mz. ^3©3o©pgi;tt^fie^$^-a-S 
^2§ftM3 3{C^?FJ6 4{iiQAM^^l^*^f,^ 

mi Gi^QAM^mmT^mt^^htz'^^ztifim^L 

[0056] 014 ©i a {3 3 ^Jl©fs^,>^©</;1'— t: 
>^*fTd c J: >) 3 -^©SM^©M5:tt*5fiE5:-r 
^ 1 msi-fzifr'm.m-r^ mi :9-S!j^f!ifs^,.^P 

9 1 7^-^J!J©2 b i t© (1 1) ^m>)hXtz 

JO 0 5 7 ] ifctz. M 1 giJ^iiJ*^;^^ 1 8 1 iZitm 2 
^-<5'?iJ©2bit© (1 1) ^&i!|^)feTS„ ^2iiJ^ 

sdM^i^P 1 8 2 {cu± (0 1)^. mswi^mm^f^m 
1 8 3 fctt (00) 4 mi^mm^j^m i s 4 

(10) 5fJ?)$>T^. C©Ci:H:07 h^ffiT-feS. 
[0 0 5 8] 015 (Dm 1 M.m(D^^ h ;^0§rfflt^T^ 

}^2 0 1, 205. 209. 213<&(11), m^}^ 
202. 206, 210. 214^. (01). ff^j^ 2 

03. 2 0 7, 2 1 1, 2 1 5<& (00) . ff^;;52 0 40 

4. 208, 212, 216^ (10) tlrfiii. ms 
y—i'm<D2h ±t(D^—}'t:miy'-^. ^25^-^ 

taiibT^ 3mm(D2h i ty=-^ifiii,±\^x&mx- 

[0 0 5 9] 6bit©7^-^ASiis;f|j-T-?5:<*^?§ 
©!lf^i:LT3o©^-<;i.©fttg©M*-S.Sff«|-p. 2 
bit. 4bit. 6 b i t ©M'&:SeiiM©7^— ^As 

fej^T-^L.*^*,. 3'DCDmm(D^mm(DmM.^a>tz'& 

[0 0 6 0] CCT. 3|!tSei^Bt©iiri|4&4,fe-a-^ 50 
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fe«){::'iJS3S:e^jS©SEM;5S<£SJ?§f -So 
[0 0 6 1] 01 5{cfeScfc^{c. *t*. ^It^-^^^^iJ 
©T^-^S' 1 ^mm 2 3 TSM^-B-S fe»{::j±. A. 
^ AtoT -5 tttt-T- {Citi^fe^ 

[0 0 6 2] ikizm2y^-^ytia)m^}^. m^ami o 

©fs^;S 9 1 i;0 1 5 (DWi^Mm^smcD 18 2. 18 
3 . 18 4 ©fg^^ ESiJf § S J; a tcfg^^F^sggi ^ 

[0 0 6 3] 01 5T-{i2/3A2;e{tffilbfc:@^^^ 

10 -r. ^KDm-^m i m-f^mm^i^m i a i ©^^ss©©^,^ 

2 0 1. 2 0 2(Dm^!^msmitA^/6 hti:^, m3 

■ ^ i-j »wvr-<-_sc'cav>£Lli=i-^-T^/i/-1 

n-t^o Z(Dm^:. 7'>y^i-3 2(D^mt:r^ti.Xs 
'i:>S5Etjieji^;i/:^-^ 4 P S Kjg«ai;^;i.ip-©ne4 

r3-=(12ra)V(n-l)i:^^S 
^©i7^7fi01 6©ffl^2 2 lT*-a-5o mtt.-t2 
2 2, 2 2 3©^4PSK33lg^^;u^-©6fg©i^ 

20 tzsmcomm^^jv^—tj^^ 6{S(Dj'>y^±x-m 1 . m 

2. ^3©7^-<$^?rlJtJ^|g-eg5^t^^^,^^ 

^2 7^-^^J©®-^,>;^p^gggtiS2/3 A3i:jE-:3< 

ra^= (3 rO V (n- 1) ts&f) 
mU2 2 3©ctd{c:ST»2§e^3 3©T>^^3 2 

[0 0 6 4] ci©;5S{i, jlBt..^S©J;d t^M©iIM^ 

30 xmi ^mm 2 3 2 3 3 ©smt^-^ sh/^ 

[0 0 6 5] §m^mt:wim-r^tzi!biz^ ^rmz^m 
ms 3*^^M'^5„ mmcDmi^mmz 3ifi:^^i^mr 
.©^h^ v>7'>jr»-T-7=i/-^ jummm 5 1 © 4 p s k ^ 
Mim-^Rxj^mmm 1 (Dm 1 7^— ? asr^iiT- ^ -s i ^ {c 
is:^bTfe5©(c^u m2^m^3 3xi±mmmi(D 
mi oizmhtzi 6m(Dm^j^-D^t)m2^—i'^i(Di 

0 6QAM(D2}^^yh(DiM^^^±lzm.mX'^^. miy^ 
-^?Ui:^t)-B-T4b i t©ft^=&«iiT-gS„ C©® 
^Al, A2©J±^ASiiM«i5cj;?)M^So c©^-^^ 

0 2 1 ©sis^jffligp 2 3 1 T-K^Ls m.mmmizmm^ 

m?>o -n5CJ;>)AMmiiASqJtgi:)fc5„ 
[0 0 6 6] 02 l(Dm2^mn3 3©7n>v^0^;. 

01 9©^igf3M2 3©:/D-;/^0{iai^|S]^^;^gjJx• 
feSo jg^,sSfi. ^-TTyy^^S 2ifiT>y^i-2 2 

M^;^P^g§gi©^aV^fs■§•Sr#SlJ-^t■So ^^^3 

) 5©F^gpt^^sijffligi5 2 3 1 mi7'—^mm^^2 
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3 2i:^2 7^-^^JB^gP2 3 3*%Oo mimsmSE 

EiBSi 3 ejAm^i 6QAM^m.m-t&tz»bAMmmn 

THi6*aPibbfe^^5^5^— ^UKflfc-rSfcx 02 2 
TH>6= (A1 + A2/2) / (A1 + A2) 
[0 0 6 7] ^OAl, A2*)b<H:TH,6S?5. ^fit 

©(fjc^i^Tine^nso *&a^$ijw^2 3 1 A^sM 

[0 0 6 8] H2 6^fflt^Ti^7 h>'r^^$'— A1/A2 

stsft*s^t)i.. sfiM{WT-e;^bfcA,/A2*s3ie 

tf^So 02 6®||2 7^-^?Fijfl^a52 3 3iP?>6Da^ 
fi^<&mil$lJfflI[lE&2 3 1 1^.^— ;i/hv\->y^bT^^ 

-rsci:t:i?)^3Sfia4 3H:i'7 h7r^'<J'-&A 
i/A2%a^b:fe<T'fe*Strfe»[n]K*s®^{::-&5o ^ 
fci2IM^ttAa/A2<&M5-i>^AS35:< »)eillgM7t)SJg 
x.Si:V^-5^^AsfeS. cn4^2§MM3 3^cfflv^S 
:ii:t)T-^^o «iiSiJfflII51SS2 3 1 tt^^';-2 3 1a 

[0 0 6 9] C©a^tfaAs^B^©i®^. ^27^-^?iJ 
oa^ttBMi:^So J-:^T^ (02 4) ®7D-5^^- 

[0 0 7 0] '^w!mm.is^'^hf\.u\.^^'^'!t^7.7-vrz 

1 3©4P SKCDaii^tF;^7^';/r3 0 1 ©^It^— ^ 
?y©«^H:T-#-S. ^C1T•^ ^7^>yr3 0 2T•^l7^- 
^5'^^|JS^ge2 3 2-V:%hiX^'iSM'mm.-kWSWm^2 3 
aP$lJ®a52 3 0 3T-mA54 

3lH:2 5&:e>X7^y7'3 13©4PSK*)b<0:2PSK 
©a^Srfra. N0 5kP>:^5^^;;r3 0 4T-mAS8Xtt 1 

6'&:e.^5^<y7*3 0 5--|qi-5o N 0©S-&{±;^7^ r3 

1 O'nIrI^, ;^7"«yr3 0 5-r-{iTH8i:TH 1 B©® 
StSrfra. ^7^>;'r3 0 6T-«f|$iJffllgP2 3 IttAM^ 
^©^fST H 1 6 1 ^SiJS^lilSS 1 3 6 i:^ 2 ^ij 
S^[§^1 3 7{ciif). ^7^<y>^3 0 7. 3 1 STr^B 

1 6 QAM©^^i:^27^— ^S'?Fij©^5tiS)5:^na. ^ 
^-y^S 0 8T-Ji^— l/— hA^^x>y^'$n, ^V^Jg^ 
{iX5^'yr3 1 3tlR>). 4P SK^H^fT'S:^.. 

[0 0 7 1 ] *feC©S^, 02 2©fl^j^8 5. 8 3 
acos (wt+n7r/2) ©^S±t$>SAs, M^.-^, 
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8 4. 8 6H:c:©:^S±k:^cv^„ tJ6oT0 2 1©^25= 
-<5'?'J«^a52 3 3 iUagSISES^IalSSl 3 l'^^25= 
-^J' ?iJ©8B33ISfiSaift^S: ji D 8 4. 8 6 © ^ 

S. ></©{s*iP e><iaBjiS?fettm b^V^ i ^ bT 

[0 0 7 2] m27^-^?iJAS«S^tg^@-&&^^bT 
j^««6 1 H:^ 1 7=-^5iJJc J; f) ^^i^S^^-f ? 
^P^i«:e<J^c^|^TV^s„ c:©{t-^{cJ:t)^2 7^-^^JAs 
a^T- # 55: < T ^1 m<03i.X' ^m^^ 8 3 . 

10 8 5Asfc*»s, :i<DtzS). mm^m^M^i 3 itcasiji 

[0 0 7 3] »:tCj^M«ll J;?). 0 2 3{C^r«t3*^ 
ffja 4QAM©e-^ASji?>ixT#fe«^, 0 2 4©7n 
— h{CR^i:;^7^>>r3 0 4T-mAsi 6t-*V^A' 
*iJBT^ix;^7"';'7"3 1 0T-m*s6 1l:}.-rt^ifi^.:L^y i/:^ 

X7^>yr3 1 1 T-^gg^<s^;^7^SCT-'&V'>*l^s 
y^^yZ 1 2{C|Dlip3o CC:-r*tt^ff$6 4QAM^©ffi 

TH6<.= (A, + A2/2) / (A. + Az) 
[ 0 0 7 4 ] ^ 1 iJ^Sym^^-feP 1 8 1 (DfplZ$>^m^ 

tm2Wi^wim^!^mi 8 2©j^itH: (A2-2A3) . 

&mt-r^t (A2-2A3) / (A1 + A2) i:>5:So d 
ix&de^h^a-rsi:^ d6*As^2Se«l3 3©#S'Jtg 

^^/T-S 1 3T-*!iaSb. de.iASfF^®H^1.T-fenKX7^>y 
7*3 1 3©4P SK^^— KtcAS. #S'J®Htrfea:S-& 
30 {i;^7=->v7"3 0 S'vifiiv^, :r3 0 7© 1 6 QAM 

(omm^^foo ;^7"5'7'3 0 ST-^c^— h*s:*:gv> 
X7^^j/r3 1 3©4PSK^— KtASo 

[0 0 7 5] z(Dm-^. mmmiifim2 5 (a) tcs^^ 

M^.-^A^cos (2 ;rf + n • ;r/'4) ©A;g±{cfeS 
feto^ 4itfg|e]SS{cj;t), ^T©aSS^?SAs|5] bteffltii^ 
t»JISj^S©S^As®*{ZJ5:5 h^^^^a^As^ 
^n^. C©S^. iB«4bTV^5&:V^4PSKS^3«T- 
•&^15^-^?iJ©2bi tf±a^-e^. Il2§fi:^3 3 
40 T-lim2 5^-^'?iJ©l b i t ASB^T-^, ^StSbit 

[0 0 7 6] 3 4 3 klou^TxE-^So 0 2 

6tt^3Se^4 3©>^D>y^HT% 021©^2S{I 
^3 3i:«{Sl^b«fi£i:«;S, «^ife{i^3 7^-^'?iJS 
^g|5 2 3 4ASJiiD^i^TV^i,Ci:fci^lJW^[51K^C81i 
©^'Jlg^jASfe-SCfciCfeSo T>7^:^-4 2©ii^Sr3 
ASr2J:>)^?>C;*:#<!&Sfc». <t ?) ff-^iSP^^® 
Sl'-'fg^^ t?!lx.K3 2ffiQAM-^6 4fBQAM*)«^T- 

ti), :i(Dfzisb. 6 4m.QAM^'ig.m-r^tzisb. mim 

50 gim^ESSl 3 Bttt^e^i^lcStbx 8ffl©b-«:;i/Sr# 
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So ^(Do*> l-oitOcDTzibl-oOMiMlziiS-zxDmiiM. 

[0 0 7 7] El 2 l(Dm^:^-^-7.^-( 7-^/^ KlZTTs-f 

CO 0 7 8] E2 7{c^-rJ:d{c3c50]Em?nfcM 
flS^ TH leai:TH2 6^i:TH36^>6i#:S-r-S. 
[0 0 7 9] 

THl6^= (A. + A3/2) / (A. + A2) 
TH2s.= (A. + A3/2) / (A. + Aa) 
TH3e.= (A. + A^-A3/'2) / (A. + A.) 

[0 0 8 0] ^©w«^J;^). mm^\.fz^mm^^ 
i'j^fiKs^^ 1 8 1 cDcficD 4o©ft^^^ 201. 20 

2. 2 0 3. 2 0 4®#SiJ{ci»3, 4fiI-D^>) 2b i t 
iinSo bT6b i to^ (j^Jf^e 4fitQAM®il 

[0 0 8 1] c (Dmo^'iMmmmm 2 3 1 1 ^-^ m 

n^^2 3 2®^l7^-^^J{r^^tli>a^t»^{Cj; 
?3s m, A a, Az. A3©fB*s^^5cr>-^.jg.cr)gg^^ jj 

1 T H 2 s^i; T H 3 e^^tfff UT^ 1 ^US^lHlliS 
1 3 6 h^2ilSiJB^|lSgl 3 7{C^>3, ^?F$6 4QA 

{i;^ ^ -7 > o T V^ S ® f^qj^ii:fe:§ffi# b 

6 4 Q A M ^ T- § V > J; d tc -r S C h T- § -5 o 
02 8{iS!B6 4 QAM©ai|$iJWgB2 3 1 0:7D— ^ 
i'— h<&^t"o (02 4) © 1 6flSQAM®7D— 
-hi:®^;^©a«^^ift0^^S. 02 8©;^7^'y ^3 0 4 
<t'3X7^>;'7'3 2 0{r^e»)m=3 2 5Ei:f,;;^5^«y7'3 2 2 
©3 2ttQAM&aia-rSo N0:fe^;^7^>>r3 2 iT-m 
= 64 A^flgiJ L.. 7*3 2 3 t? AaASiS^flSJilTA^ 

^S^T-?;feV^fc«), X7^-;/r3 0 5 5C(fiIV\ 02 4 h 
|B]D7D-^-\.— ^?F$1 6QAMO^?&ff 
55:^, C:CT-;^7^-;'7'3 2 3 AaASig^fgjy. 
±«ee>^7^>yr3 2 4T-a€fii®tf-^^ffl>s ;^7^>;;r3 
2 5-e^l, l|2S6S'JS:tIilES-^3offlSafit^3g|>)X7^ 
-y7'3 2 6T-^i$6 4QAM©S:i^^TV^, ;^5^>;/r3 

2 7T-II1. ^2. ^3 5=^— ^©S:^;grfTV>, :;^7^.;/:7- 

3 2 8T-31V — ^-hi)S::*;g(tn{S:^7^<;;r3 0 5 {CIrI 
VM 6QAMmSi^bT/^$(tn{S6 4QAM«^&^ 

[0 0 8 2] CCT-s ^^tcmgJkffiKi^W^^iCfc-? 
V^TkE-^Sc *:^BJ{i^ff$l 6QAM-^. ^ffJ6 4QA 
M©^ 1 7^- ^ 4 P S K §MMT-S5E ^ -y- 5 i: CI 5 
(3!|^©-oASfe;5„ C©:»^. ii^©4PSK§aM 
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< o*^o^^As,i:»g ;fe s „ 

[0 0 8 3] *^BJ{cJ:5;&fiSi:bT2a>)©;JiCAs^ 
^l©^SiB:-^MIijaogS^S<3t (2n-l) 

{in7r/8©^g±{CBSB§, ^T©©^^^^EgbJiM 

[0 0 8 4] m—(D:^mit. 03 8{C?NLfe<i;d{C4o 
©AS. ;r/4. 3;r/4. 57r/'4. 77r/4©A;S 
±t::fe2.fi^iS«?iJx.«{s^,'i^8 3. 8 5(Dm^^m?> 
10 B#> 03 8©j^fsft-^©<5''f A^-^'— b0©ctJ©^^ A 
;^D.;; h^4 5 1 ©^ "fe^SlTS^^F^^S^Jtiit.tl-S [5] 

SH^ 'f' A D >v K 4 R 5 4 T /I c; /l /i c c * .*r 

S-^©M|iJtcS-r§iS:^t-s. ^LT. c:©ffip^fi3{3 
'iJ-r±f3:^K±© 8 ■:3©{i-^^^©cf3©t> t o©®-^,.^^ 

jiff-r s „ ^ni>x^(D^ A X D h T- {iejs©®-^-,.^ 
&3l/t-t"i>o ^bT]@IM^i(i. c©c5;'-i' a;^d>> 
3^S±i3®MM!l$r0 4 1 tS^-Tv^'— ^ ©[SJ^^^f ; >^ 
tf^as 4 9 9 tc IBM b T J^M-r -S o 
[0 0 8 50 C®»^®5ifsfg-^©l*]^^0 4 1 

20 •T^<b\zm\.<mmt^iinm^-( 2^^x2^yVA5 2^ 

4 5 3. 4 5 4. 4 5 5 ^^^-f A;^D>;; h^4 5 1 
(ilo©#{47^-<5^?ij4 9 1. Dn<&«fig-r5. 

[0 0 8 6] Cl©f3^tC{i|B]^<57^ ^ >^tt^©aiij{z 

*-:5#r^^e<]{-iHi^-j.^ a;^d >^ h*siEa^ftTv^-5© 

[0 0 8 7] — 3^5^— ^5'?iJ4 9 2©7L' — A®$fcaiSP:a- 
t:: tt. S T-^-ri5I«Bffl« 4 9 3 f) :i tL{ii^i^T•g^^-r 
30 PIW^-TA^D^;; h;^{tT-^fiK?nTtA-2.o C®«fiE(C 

i ±i3©as3^?e^B^ffl©amft^*s^ < s©t- 4 p 

5 K Sfs«©aS^I«S^ *sSi||t: U*'^,^<T-^5tV^ 

[0 0 8 8] ^©|BIW^:^4 9 3tt. SI. S 2. S3 
T-5^t-|H]^gP 4 9 6 . 4 9 7. 4 9 8. ^^^e^. ^© 
aS^tCtt. |Hl^©}feto©^::^— <>>7— h--^Bfij^©^Pff 

ISg|J4 9 9^,fe»3. CI©c{3tii. ffililgJ^^-fAXDiy 
h ©EMFJI5i©t»^^iaS^iIiJ©«^^©«|g*SA^T 

[0 0 8 9] '(4ffl|Bl^^^'A;^D>v h©^:^©®^,-^}* 
#^©fir^B L A- fe V ^ fc ©iKSIjK Ji 4 P S K §ft«|T- 

^(c:S^T-t?>fc©. '©tfl§A^^^±as3Gl?^^&fii||^:: 

[0 0 9 0] 0 4 i©i5is?^^4 9 ^(Dmz'^mmm.^ 

5 0 1ASafe|3. ^^f-fitQAMft^^^M^-rShtC-iJ^ 

-®t»?B{i^fflQAM©®^tM55&©T. 04 1 ©If] 
W«^5 0 2©J;^(C|5]igffl:^©f|j(-^|gtt^5 q 2& 
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-f A5 2 lifimtf^ti. :i(Dmm^. mmm-^t^mm^ 

© (2n-l) ;r/4©{jiffiom^.>Sb4^3SIM$n35: 
V^. tieoT4PSK©«raST-*)JRM«A5B4-r&2.<. 
C5UTTDMA;?iCT-*) |B]SBSlFae3l?^S*3!>5 Rltfe i: 

[0 0 9 2] ifetSl 9©^lSfi«|2 3©iKii^S^ 
:&^C{C-r)^,^Tla4 3i:04 4«:fflV'.TPb<jjfi'<^?.. 0 
4 3 tiJV^T A±» bfcS{sfs^{iA;t([fll!S 2 4 A t) . 

i5iSB^«E[iss5 4 1 T-mm^^^tLfz'iM.mm^<D 1 ^li 

ai*[eIS&5 4 2tj@l5>jxm;'j^n> miy=-'i'mifin^ 

am^-Y ^ >^$iOT[ii^5 4 3T-0 4 lotiffl 

|5]S8a5ESI««a54 9 9ASS^^n. i:©^^'^>^T- 

(2n-i) 7r/4(om.mmwi^<Dm^±^x^x<^t^ 

fc*»>3. ^4 4©J:o^rai«ia<J«;{4ffl|Bl^$iJ»a^5 6 

i*s3aie,*ii>o ^nm^ttiSfgiggss 4 5 tj^i^n. 4 

itfg^*tTasmB*SiJ®|5]i^5 4{c55|C,n.5. S4 4 
©(1^5 6 2©i^t:K©{4*im^5 6 3©(l^i:^*i 
Wi^©M^^^tfo ^-f ^ V^f^-^—h 5 6 4©c|J©^ 
i^C^N^i^fc (2n-l) 7r/4©fi*B©m9i^ipe> 
5&i.tt*ai5)«B^5"f AJ^D-y b4 5 2*sp^^(:6«J{C^Sn 
5. cn$r{4ffl|5]K8$iJfflI{S-^5 6 4S:fflV^T^«^^l^ 

ta«*<s^5 6 5*sf#e>tia. cn^t^-^p''; >^*- 
-So c:©e*{i;i/-7'7^;i/^ 5 4 6 VC0 5 

4 7{cj5i?>ttfiB^«i*sii^$n. mmm^m^b 4 1 {c 

i^f>tvSo bT^3 9©^i^{C^-rJ:d5fe (2n- 
1) 7r/4©titi®fi^.'^AsatB^ns. c:©«^SrS 

^> SSfc©iati*5||^^nS*^0 4 l©|H]«8a54 9 6{C 

[0 0 9 31 04 0©J;d{c:^B6 4 QAM«^&3gfg 
fsa^s BSBS (2n— 1) 7C/ 4(OtiLm(DmUr-m-r 

^S'-T A^o-; h4 5 2. 4 5 2 b«&i5ieWiii?)o C 
©fc4i)3iS© 4 P S K gM^T-liSBii^tiS^T- 1 
AS. 4 P S K ©^ 1 §ft« 2 3 T- 4). *^IB©aB5tl6|| 

[0 0 9 4] W±H:r3^^x:&^©SKii6S±[51K*ffl 
[0 0 9 5] 04 5 tt*^BJ©iS»^^^r3;«Si3llSfl^[51 
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K&^^sl". A;b[51gS2 4A»e,©§ffl«^(i|3]KBt^S(5igs 
5 4 lie J;?). «pe^3bss^^n-g>. ^1®® 
HiSS 9 1 {CJ;»)^^nfcAi»fl^{i4fflffi^^S5 
9 2{c:43^^T±la«ISM^^3J: DMa^^tv^jS^M^ 
i:J&So «ii«ll^$JfflI|5]K5 4 4Sr3ligT-§t±i3aS 

5 4 7iP5,fflS4iB^es?liB2ii^(5igs5 9 4t:i>), 
ilS^n^ {SffiJtStHS 9 3T-B5x£©jS»^^fflS2l«M^ 

tiSLmtt^^ti. m.m^m^iiju-yp ^ 5 4 6 & 

10 abTVC0 5 4 7{3#t$&$n> S«iBi3l«itf5lfifffl© 

m.^v-yyvy-i^^^^(Dx-i 6qamx-*)6 4qam 
T-*). mi^mm2 3(D4PSK(D^mmx-mm^^n 

[0 0 9 6]iJ:{c, 1 6iifg:??^{cj: DfflBMjK^fl^-r 
■rJ:o{3^ff^l 6 QAM©{t^i£iSn7r/8©{4ffltE 

20 mi.x^m^iJ^-u'xtm^mj^'^o mi 9©^isftM2 

3©:&T-tt. 114 8lZmir^O-^<t 1 6M{gIlK6 6 1^ 

mmmi^m^x§?io i eii^msKe e i tcj:?). ei4 

6©<td'S:n7r/8 ©teffl©e^jSa:^ 1 MLMi^mi^^ 
nsfc«>;i/— 7'7'f;i/^5 4 6i:VC0 5 4 itJ:»)^ 

[ 0 0 9 7 ] 1 6m{§M^(Dmes.^m.m-r^o m.m 

30 M^iP i^mm^ 6 6 2 ^^SliEg 6 6 3 {- d; D . Wfl"^. 
mS^^i^ *) . 6 6 4 xm-f-^t^MX c o s 2 0 

S:0<So *7t*»^6 6 5TH:s i n 2 0&o< So 
^tie.il:*»§§6 6 6T-^SLb. s i n 4 (9 < -S. 
[0 0 9 8] s i n 2 c o s 2 Isjflltc b 

T. fn[5lSS6 6 7^[lgS6 6 8 tft»S6 7 0 »j s 
i n8(9S:o< ?,„ SJlUl^e 7 1 tSBSSS 7 2h§kW- 
S^Cif) c on 8 0^o< 5. ^ bT^flCiiS 7 4 Hi 
»)sinl6e*o<?>Ci:{Cj;»3l eig^AST-tS. 
[0 0 9 9] W±©J:o'5:l 631fg;?iCtci 04 6 

40 ©ctd^cM^i^iBm^bfe^JfJ 1 6QAM{t^©±T© 
{t^jS©«B3l?g *1t^O{f -^^^ SrJft m-r ■& b tCS 

^T- ^ S h V^ a ^ «:»^A5fe -5 c 
[0 10 0] Sfc04 7©J:d5&tES^bfc^JK6 4Q 
AM©^©S6i^«E*,S4T-t5AS. V^ < oA»©ft*..^tt 

v-hifimx.x\.too 

[0 1 0 1] C©?mi:bT 2^©75^AsfeS= 1 ott 

i5ia8«^&i±-rnfc^^.-a©{t^^i^{t b^el^ c i: T-fe 

50 t)^ loH;03 8T-^?abfeJ;3tC|5lSB^^-A;^D.;; h 
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S-tettSCl ilT-feSo ^-(A:^Vy hp4 5 1 ©4icd|s] 
®i5lW(4ffl«J®4 7 1. 4 7 1 a^©M^;iS*iiSCi: 

[0 10 2] ti±®J:d{3bTl 631fg;5iC(ci!3. n 
*^cSte«S®mT- 4 P S KSM«lt J; !3 1 6 Q A 
M-?>^Ji5 6 4 Q AM©ft-9-©|«ij^?6^feS^T- § i. i: V> a 

IS^bfc®^. ^ff^6 4QAM©ffijSI&S^B#©{4*aM 

[0103] w±B b < M-^fc i a iz:^^BM(DBimmm 

[0 10 4] -0©j@|{B«t?>tbS?&i.S 

§e^©S»{cM^-3fe5=^-^SS:a^T- 

It^— ^^J$«iSS^T-§S„ ifet, fl3M©T>7^^i: 
:9-<»tg©iS;3;^ b ©M 2 Set^^MA bfe§«#{i^ 
U ^2 5^-^J'iJS«^T-&S, ^fe..;*:M©T>5^^ 

A<±^1. ^2, m37^-^?Fij®^x«^S^T-t?.„ 

[0105] i>{.mi §:mmt:mm^y'i^'$' )immm.m 

§fe«t-r*xK^IS©-a9;?g»#tgJt^tl^n-S J; d 
bfeV.A^{Ctt^'J>ft<T*,mAs^i.„ ^3§e«6ii 

J: ») #«fe©B*iiifit{ce33i^n«. mmm^ t:7^:d- 1 ^ 

^^-fbT-^s. c©JSa&V'>Bftiiifit-^t:7^:;ts^7'^5'— ©a 

[0 10 6] JL:i±©J:d{c*^Bj>&TVfe3i(::i^;fflL^; 

3 ■::><DmK<Dm^V-— \L7. ^ 1 rxDm^^com^m. 
^^T-SI#tT-#s b*^*,:j3SV^{CilSi5:-r-S> tV^^A§?k 
*SSfi?!lT-{±4PSK, ^ff$8QAM, ^?fj 
1 6 QAM, 4 QAM®^J:&^.UfcAs^ 32QA 

M^2 5 6 QAMT-t)SI:KT-§5o X. 8PSK-^16 
PSK. 3 2PSKT-4)ie?ET-§S„ ^fe*SSF!lT-ttffi 

sei^©«?ij^^ bfe Assfe±ej@§^*j^ejgT- wm\z b 

T*^T- § 5 V ^ a ^ T- %) 55: 1 ^ o 

[0 10 7] immmi) ^m2\%mmmixmM\. 

fei^Sf!gS«it^ai5'-|TIEtg;^7©llS'J{b^t J; t) 
B?J(C^?>{c^i!lU waa*J'5:Pge«5t^igibDb;fe*,®T- 
feSo ^BEC>!ll©J©-&-?n^*x©PfS^-\.>^;i/{iS^ 
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b^»J 2 T-{i:i^^— ITiEte:t;^©^Sfi<J35:||*tg;)3*s 
M<*:S<3fC{i^J^{SDi©p§P5^-\'>;^;V©cfi© 
^?§^?!)^{iDi-itD 1-2© 2 o (C^giJ b, C ©^iS 
•7^-^$'© 1 ■o^?!l;t«Da-i7^— ^5'©3i-5— |TiEtg;b§D 

^^II^B${CDa-ii:Di-2©7^— <J'©Ji^— 

mf}ifinf3i^tzJf>. j^{se-^©c/Nfa:&is< bTv^o 

10 SSo -^^{iilae<)55:|^tS«Ji^:V-^3^i:AST-tS. 

^^P§jl5^-V>^;i/©7^-^Sr^tiJU ^»)iT 

^ ^HgiJ^b -r i i: {c ») iljEtg^r {3 J; -i, igr3e575:|ig 
[0 10 8] Di5=-^ >^;H±D i-^, 

[0 10 9] cn^A:t?«^CDC/Nfit^PiS5^^>^ 

^Da-2^^?)j3S^$tl. CN=:bCD^Da-i;6SjDt> 

:^^aoTv^<o «:::tt$:EI8 6cDeia?gg|^W:£qItgCN 

mcDm-^mm-r^o -mmzms ^mm^ 6 i \zm-r^ 

7'>'^:^}6^e>(^ggg|$:Lahb, CN = bT-«±Lb, C 
N=CT*iiLc, CN = dTiiLd, CN=eT-{iLe 

2T^-ro El;f>^?>?§?,;6^:fe J:^^cDl_a5^^>^;l/^i- 
40 £ggtLcJ::lf^£D^HT*{iM^8 6 2*>^^n^fc 

[0 110] mz^ Mi^mj^mm^m^^. :izx^im 
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mmm i ® <^ ax- ^ s . m^eotz timmm i x-m 

3 f±l-K 1-2, 2-1. 2-2(D 4 -D(Dtiitlt:i)%. Xt! 

C:i^>n-^J^8 7 1 atcA±»^ti-. iECC^> 
7 2 ahfJE CCo^Vn— ^$^8 7 3 alCiHe, 

[0111] C^T-iE CC3i> 3—^5^8 7 2 attlUE 
CC3^>rf-y8 7 3 a<t !5*)^:tj55:Ji^-iTiEtg:^* 
^,oTV^5o :i(Dtzlst>. 08 5©CN-PgS5^+>^;i/ 

^;i/(±Di-2^^ >^;i/ J: ^)<£<'^ C/NfBt^iJV^T D 

-So ^>)lTiE$ntDi-i. Da-2fl^H:-&J^8 7 4 a 

D2-2e-^H;^2ECCai>3-^8 7 1 bCDff 20 
©^'Jri^J^Vn— y 8 7 2 bt:iiJECCji>n— y8 7 
3b{3j;>)^!5fIIE^^^Yb^ti-&fi£^8 7 4b{c:J;?3D 
afi^lcAfiK^n. ^Pf|4k:i DAiJ^tiSo ^EC 
CJi>n-y8 7 2 bttiiJECC3i>n— ^$^8 7 3 bi 

*)m.m^m. w±®i^{c0 8 7©^i{i«siti*r^ 

-UiEt6^(cDSmt3j;?)D.-ii:Di-2XH:D2_i. D 30 

2-2CD^ 2 mcDmms^mmmm. ^ t, o -r v ^ . 
[0 112] ifetcc®M^^£S(t^stt,«<&iiH^-r5. 
0 8 8 {±§m«i® r a «v ^ 0-r- S . 0 8 7 

jiMM^^SM bfe^ 2 3 3 (D&:mmtt. mm 

«?IJ 1 ©0 2 1 T-a&qg bfcm 2 S^IM 3 3 hSJJlHl 
T-fc-5o E CCT^n— ^8 7 6 a. 8 7 6b^iiinibfc 

SK*)b<{iPSK. F SK^m^T•t><fc^^. 
[0 113] ^Ts 0 8 8lCi5V^T. Sft^tlfce^tt 

«^S3 5^cj;!)Di. D^m^tvxm^^ti^mms 40 

a, 3b{CJ:»3, g-ifDi-itDi-a, D2-1. Ds-z(D4 
o©fS^*so< m ECC7^r3-y8 7 6 at^ 
2 ECCT^n— ^-8 7 6 b(cA;tj$tl.S„ ^1ECC5^ 
n-^8 7 6 a-pH;, D,-i{g^ASiE C C7^3-<5^8 
7 7aJCi?)Mt3iIIE^*xT^B£gP3 7tjSC,ixS, - 

D.-am^ttilECCT'^-^J^S 7 8 atci 
iJjE^*X^J5Ka5 3 7 {CJie>nSc i5l«K:UT^2ECC 
7=3—^8 7 6 blciJV^TDz-ifl^ttiE C Ct^^i — 
^5^8 7 7 btCiJV^T. D2-2{t^{iiiJECC7^3-<$^8 
7 8 b^Ci5V^TP.^)iTiE^^^. -a-fiEgB3 7lcA*l$n 50 
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-&l£l»3 7{C:fev%T locD«^i::ftt)tb;bgP3 6it)ai 

[0 114] ilSPgig^MtCct?) D,-,ttD 

*feD2-il±D2-2J;»)^»5lTiEtg::t;ASiSv^fc 

[0 1 15] Mi*;WiriE 0 07=^=1—^8 7 7 a, 8 7 
7bi:iiJECC7=3-^8 7 8a, 8 7 8 b©P^{c:m!5 

s^iz •) - K V a ^ >^^^^B 0 amoy ^ o tmmtfDtj: 
n^mmmcDm^ib:&^^m^^tzm^. ^ecct^^- 
yiz u - K y D ^ ^ i: — K V n ^ >^^<Dmm(D 

v^^^^b7^Si^fflv^ s c i: J: D M t) ITiEtE:^; 

[0 116] c^r-nasti'&p&s^jg^ss 9©o/n 
So 08 9^ci5^^-^:^ *i®8 8 1 ttD ,-i5^-v>;^^;i/® 

C/Nho^^ — I'— hOH^^^U il:i^8 8 2{iD 

[0 117] A:tffI^©C/NttAS'jN$ <35:^xlf-fei, 

© C /N ffltiTT-H;^, r) ITiE^©^ ^-b-bASf^J^^T^ 
AiSif-^©*^^^ — b— h E t hliI.TtCJRi ?.-riMv^ 
-^5'AsiEm{cS^^ti'£ev>o ^X. El 8 9 ^z*i^^■r^^ 
{CC/N^&±(TT^9>< i:Di-ae-^©ia:i^8 8 1*5^x1" 
<t 0 C 0 / N AS e WT®a-& D , 5^ ^ > ^ ;i/©^ AST- 
e gC/'N<d©S^Di5^^>^;i/©^ia{i 
T-^SA^x Di_i^-\'>4-;i'©:i^^— b— httEt 

[0 118] C/N = d©^. D^-i{iMf)fIiEtg;>jAs 
Da-2<t ^)i^^^t^?). ^!3fTIE»©Ji'^— U— Hij^8 
8 5dtI^-r<tdtEt hlilTlOkt). 7^— ^J'&S^T- 
^S. — Dl-2©^^)fIiEte±)B:D.-a{^i^iS<feV^ 
fc tolTIE^©^ ^ - U - h A^D x-i a i:-(g < 5fe v^ t »bJ 
iE^©Ji^-l/— hA^EziiE t h^rJilDStaB^T- 

[0 119] C/'NAS[pI±LTC/'N = Ct:JS:ofc^s 
Di-z©^,?)!!!^©^-^ — Ix— hASc^8 8 5 Ctc^-T 
idtcE t htCjif Sfctox S^oItgfc'&So C©^,^. 

5&ttlJ2tZfeS. C/N©[6]J:^Z^^^. C/N = b'l::i5 

[0 12 0] 3F?>CC/NAS(pl±bC/N = bHfeofc 
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^COi^, D2-2©J^^-^-^^iEthJ;^5:^&V^fci6 
S^T•t^^^^. C/'N = at>5:-p-C.^8 8 5 aCi^-Ti 

•V >^;i/*sS^T- ^ -S «t 5 ^55: 
[0 12 1] C©J:-5(CbT. K?)fIIEtl:ti®^S'Kb^ 

2Jl®iiSP§S2^f!lU. ti-4»CDPgSfeii#:T-§§i: 

[0 12 2] Z<Dm-^. v^-^J'Wjt&i^lJgSWT^-^J^As 

iz. j5:^(DmmEmikmi±^mizm^Lx^-^^tzist). m 

mm.(Dm^-^^-t^him,mz, Ti-'aifB.m(Di.r>\z 
^mmiz^mm^\y^Mzm-\:.xmm^is,< L^jiifii>[u 
^^mmr'^mr-§^. z(Dj;:oizmk(Dy'i^'^jm^^ 
^iziittat'-otzmm&miD^M^T'i^-^'juizi.^^mK 

[0123] (.mmm 3 ) i^iT^mMcDm 3 (Dmmm iz 
[0 12 4] m2 9\tmmm3<D±#mx-:^?>o mmm 

^^>^— ^— 4 0 l®A:'7a54 0 3lZXtjL. ■^MM 
ES4 0 4{::J;!j. ^ 1 t^— ^J'^Ufc^ 27^-^^ji:^ 3?^ 

[0125] ffe©A:^JB**4 06. 407, 408 
'^mimm:^>::3—y~4 0 1 i;|5l;@|©;^iS;o^2iij^ 
ai>n-^-4 0 9, 4 1 0, 4 1 1 {3 J; 5ff$i^tl.tB 

[0 12 6] Cix?>®4M®7^— ^®■5•^^ ^15=—^ 
^J© 4ffi©M-^H:. 4 1 2 ©^ 1 4 1 3 {C 

<tt)TDM:;5^«?©^Ke<]t^aYb^nT^ ^l7=^-<5' 

[ 0 1 2 7 ] ^ 2 7^-^ ^iJOff ^SP©^a5%. U < ti 1 as 
tt^«S4 1 4K:j;!3^afb$n. m2y^—i^miiLX 

Mm^iizm^ti^^ St. ^ 3 7^— ^ ?!j®{t-^p©:^ 
^-^mtLxmmmnzm^ti^, 

[0 12 8] ^^^?>^&S^tTJ^^i«lT•{±3o®5=-^ 
?'J<£^M^ 4 {C J; t? USSM 1 T•M-^fz^^^^TV^. i^M 
gB5{Cj;f)7'>5^^6he3^gg7tJ:t)^ 1 0 tcig 
t>ffJS^l 2t3j;!3. ^l§{t;«2 3^0 3a®§{lM 
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[ 0 1 2 9 ] ^ 1 2 ST-JifiillK 2 1 {ci ?) 

ra®/jNg©7'>v^:^-2 2X'§:lfX. SSff^©!^©^ 
l^r-^^j^^^m -_^^j^^gp2 3 2T-S^U^ 
llll]^7^=i-^-4 2 l{3j:t)NTSC{S-^*)L<«± 

KNT s cm'^m(Dmmm.mcDB^^ii!,ti 425^4 

[0 13 0] m2§:mm3 3X'i±. ^j^gr^ocfg©/' 
>^:^ 3 2 T-S»tT. ^ 1 t^-^^JS^SB 2 3 2 i:^ 2 
7^-<5'^JS£feg|5 2 3 3 j; t) ^ 1 5^— ^iji:^ 2 7=^-^ 
10 ?'J^S^b^ ^2 8^5^3— 4 2 2 J: t>. HD T 
VM^^©it|?^jg©gjt^tHA 4 2 7 b < iiBit^iii:^; 
4?. S. 4 9. R .U4H4*+»-z^ 

[0 1 3 1 ] ||3§li^4 3T'tt. ^^^r^<Di^m(DT 
>y'i- 3 3 T-SttT. ^ 1 7=^— ^5'?lJW5fegB 2 3 2 i:^ 2 
y"-^ ^ijH^gp 2 3 3 i: II 3 t^^-^J' ?iJB^gi5 2 3 4 t i 
I). ^l7^-^3«Ji:m27^-^JFiji:^35=_^^j5.3^ 

u t:7^2^«>r1J'— ¥'B^iigtffl®^iS^^jgHDTV^ 

©Mi^^^S©B5tfl^Ul±; 4 2 8^liitlT^, mmHitl 4 
2 5. 4 2 6 6, 4 2 7 fetB*-r-#i.o -jiS©7^i:^^;i. 

M^2 3T-§MbfeJ©^s NTS C^©fg^^©Bjt^tB 
*4 2 6 i:bTUl:t>$tLSo 

[0 13 2] T-tt. *{3^3 0®^lili^3i>n-^5'*- 
4 0 l©^D5i^0{CS-r^> «f!K?£Pb<xft'<5. M 

^^^*©fl*^M^ttA:tjg|5 4 0 3{cA:t;$ix. 
SS4 0 4{zii?>*x5, ^ffll[ilSS4 0 4T-{i-y->^/^> 

4o®M^{C^gg-r5o QMF^ 
®7k¥n— /-^x^^;!/^ 4 5 1 fc:?|c^^N'i'/^^7'f 
4 5 2 t i ^) , *¥fi:^J5)c^il2jc5pgr^^^{-^{g|^ 

30 ■9-:/tl->7-U>^gi54 5 3. 4 5 4 {C i »), ^^© 

f!K^{i1t>7U>^U-h?^3ji^{3bfe^. *¥<5«4J5ic 
rS-ttSiSP— /^X7^;t/<S^ 4 5 5 hmm.^^^ n7.y ^ )V 
^ 4 5 6 J; >) , =&^7j<3p{g^Sie{£^(s^^ l6bT H 

x.^i.m^h7i^w-i&.mmm.^mm^. v^\.xn^v^^\z 

^U-^n. ■f-T'-y-vru >i/gB4 5 7 4 5 8 tcj; 

-y->n;>^u— h§^i:UTffii®gi5 4 0 5{rjait>ti 

[0133] 7k^^:^J5g^ii, SiSD-ytx 7 4 

^> i"6bTH„L„{i^t^gi$ns -y-rtt-vry ></gi5 

4 6 1, 4 6 2{Cj;»3i^->r';>^7U'-h^TlfT, 
ffigB4 0 5Cjg?>tl,So 

[0 13 4] ffi^gB4 0 5-?r{iH^V>.M^^^lffJtg(5 
4 7 1 T-D C T^©gjS©ffi^^ff^^^ 1 W^jgB 4 7 2 
J; t)^ 1 T^-^-^Uh bTtt5;^7-r5. 

[0 13 51 HuV„M-^ii^2£E$ia}4 7 3T-JI^$tl 
^2ffi:>ja54 6 4(CiS?,nSo H„VJi-^tt^3ffi®a5 
4 6 3(Cif)ff$g^n^2t±i*lg|54 6 4'X3^e.tl-S, H 
50 HV„M*i±:&gilHlS&4 6 5 t 15 iS^^gBi^^fB^ (H 
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hVhD tmummm^^m^ (h„v„2) {c^{t?> 

n..H„V„lH:^2tB:*ja54 6 HHV„2(±^3ttJ 
[0136] 3 1 S:ffl^^T^ 1 m^y^:n—V- 4 

2 1 ^aftB^-ri>. m 1 mm.y'^-'^- 4 2 1 i 

«i2 3A»e,©m;tj. mi7^-<S'^Jo$ !3D,S:A*gP5 

0 ltcAijb7=:^i'^>r;i/gP5 0 2{3it);<^7>r 
;!/;&PV%fc^f^Sgi55 0 3{CJ:?). HuM©H,,Vi.e^{c 
{*«Lfc^iiait^^M[H]SS5 0 4 ttii:t(g55 0 5JCJ; 
»3iii®]t^^^SU-CNTSC«^«DiB^5 0 6. NT 
SCm-^T-;^ h^'f TUSCDli^S 0 7. y-TKTVCD 
7;i/ia®cDiii^5 0 8 t) b< li^ KTV®it^' hv^ 
^;i/iii®0iii^5 0 9 -^mti-t^o <icd:S-&, 
i>]y—7.^\y<}^^ >^'^— ;^®2o®^^©<5'i'r 
ASM'-^So ^aB®t)NTSC®:®-&5 2 5*i;-aiglii 

1 0 5 0:>^m^<ofi^o 7^i^^';i/i3lfg^5 
l*^e.CD4P SK®— jJSCD7^i^^5';UTVS[iIiS:§(lbfc 
^lSfs«2 3i:^liii^7^3-^4 2 Itcj; 
DTViii^S^. B^T-^i.. JJ:tcia3 2®S2iijM 

iSJBJ^^o rr^2SM:^3 3*>e,CDD,«^{±^lA 
±)gP5 2 1 J: »)A:^b. ^IffftgPS 2 2-eff:^^n. 

>'^•— tf>:ru >^gP5 2 3{CJ:>3 2^CDit>ry > 
yi/— htc-fe OSiSo— /^^^.f 5 2 4 {Ci f)^ Hl 
VuM^AsS^^ns. D2M^tt^2A:t)gP5 3 0 J; D 
A:^b. ^SIIh]S&5 3 1 1 it) 3o®ft^{c^^^*x. 
^2f$:^gB5 3 2 ii^3f^:^a55 3 3i:. m3f*:g:Si55 
3 4t:j: 7^;^i'^>7';i/^ti, 3^— 

— itVirU >^g|J5 3 5> 5 3 6. 5 3 7 J; ») 2fi5© 

3 8. SEfiD— JU^' 5 3 9. Sifi^N-l' ^t;^ 7 -< 
;i/^5 4 Ofc:i»)ji€>ns. HuVi.M^i:Hi.v„M^fi 
Hm^b 2 5T-in»$n. 9->7-U></gB5 4 

1 i:7X¥D-/'^;^7^;i'<5'-5 4 2{cj;»)*^<a:^^^ 

iD»S5 4 3t:j^f,nSo H„V,.{t^i:H 
HV„lM*ttAa#il5 2 6{Cit)toff^n> ;t-7^•— y- 
>7'U >^/gB5 4 4 i:2k¥>'N'f >'^;^:7'f;i/<5'— 5 4 5 
<t ?) zk^ii^Bft^it^tC t) Ad#S 543{Cj;t)HDT 
V^<D;S^^Jg«t^{t^H D/t^fcTSc t) tB:t)gB 5 4 6 A- 
?,HDTV#CDiij^tfl:^j5 4 7Astb:t;?n-5o «-&t:J: 
>)NTSCfs-^*>ai:t;^ni.. 
[0 13 7] EI3 3y:^3i®^T^3-<5^-®y^n-y^7^ 
T-Dxft^tt^ 1 A:tlgP5 2 1 iPe>D2ft^tt^2A:bgP 
5 3 0A>^A:^USi®iii^7^3-^--5 2 7lc J; UmiiKfi 
ffl#MT-HD{l^is||^^^^, D3ft^(i^3A±»a5 
5 5 1 J: ?5 A;^7LM«^gPia^7=r3-^-5 5 2{CJ; ») 
f^Ss 7';^^^>7;K :}3<tt5^fiK?tl,H„V„2m^*s 
Si^n^o C©(l^ttHD(t^i;-&fi£^5 5 3T-^BX 
^n^]^^^TVft^. S-HDe^i:>5:»)ai;t)ge5 
5 4 i DSK^^Bj^^fi-^ 5 5 5 *siti*)^n-5o 
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[0 13 8] *tcB2 9©Si?§T-Mnfc#aS4 0 1© 
S<*W'5:^Mfb:^Stc-otiTx&'<^o EI3 4H:7^— ^j^E 

113 7=— ^?UD3JC6o©NTSC^-V>^;i/Ll. L 
2. L3. L4. L5. L 6 6-^©H D T V^^-^' 
;i/M 1 ~M 6 i: 6 S -H D T V^^-^' >^;i/H 1 ~H 

6$:T©MBPa(t"{c. ^p^tt±^ci^•3Kg-rs*^*}^sv^fe 

*)©T-fe5„ ^3 4H:t-rT©^S{::DiM^t3L 1 A- 
f> L 6 S:TDM::5iC^T-^r^^ai3 J: ?)Eg-r'5t)®T- 
10 fe?>o Da© K^-r >6 0 1 15^^>;f.;i/©Hi.Vi. 
«^S2ISo *tCD2«^©K^-Y >6 0 2K:H:^15=- 

V >*;u{cffla-r-5^M^^t:^ I f^-i' >^;u©H D t 

V N T S C i: ©^^«^M 1 o ^ , Hl V„{s 
^ i: H„ VJl^i: H„ V„ 1 {f^SrSI o " * D aM^® 

>6 0 3 JC{±^ lf^-\'>^;i/®;;^— yt— HDT V 
li:a4ff«Hl, -r^fc-^SS 0T-SiB^LfcHHV„-2H 
1 $ril?), 

[0139] CC-e^ 1 5^^>^>'l/®TV^^ilS?bfe 
«-&<&^B^t-S<> *-r'J^MT>7^^i;^ 1 §e«l2 3 i: 
20 ^ 1 11^7=3—^4 2 1 ©i^^T^A^feo— JJS®§(1# 
ttiaS l©NTSC*)b<Jiy'r KNTSC®TV{sfl- 
*^#?>n^o i>:{cit3^r>7":J-h^2Sf't{t«S3 3 
2il^3i>3-<5^4 2 2 S•fe-:>it*«®Se#H:5^•\.>4- 
;H <£3llRUt^^^ l7=— ^^J. Di®Kp«i'>6 0 
1 i:^2v=-^'?rj. Da® K^-r >6 0 2®{s^^&^jEig 
bT^-\'>;^;H©NT S CSiSiaJ:|3]bf|iSiaf*ggf®HD 

[0 14 0] :k.m.7>^i-ht'm.m.m-(:^^m2^mm. 

4 3 fcS3lIi^7=3— ^— 4 2 3Sr-fe)OBjtiiifit*®— as 
30 ©SM#ttDi®KX'f >6 0 1 tDz® Kp<'f >6 0 2 

hDa® hV'T >6 0 3®e^^-&J5gL. ^1'>^;H 

© N T s c t |Hi b#j|irt ^-c-Bjtiafiiffl® BiM®^^* 

HDTV«^^?fSo 2 A»t> 3 iT-®ffe®5^v>^;i/*) 

[0 14 1] ^3 5a:SiJ®K^-f >®^fiET-feS. *-f 
NTSC®^15^^>^;b{±L l{CiBg$nT02>„ C 
®L l(iDi(l-^®mi ^S'-l" A K^-<>® hV-f >6 0 
i®(ig{cfe»). ftaig|5{cNTSCP^®7=:^<>7>:r;u 

mmLt.mmm i t-ij^ bt^^tt ^^^trts^s i i a^ 

40 AoTV^So i):lCHDT V®^ 15^^>^;H±L 1 hM 
1 {C^Sy^tlTAoTV^S, MlJiHDTViiNTSC 
i:®M^9'«^T-fet). D2®K^-<>6 0 2i: Hpt'f > 
6 1 1 ®ii5;5^CA-^TV^•So C©i®-&6 Mb p s©NT 

5 CJESSfi-^SrggffibL 1 (ZJK^I-^Sh. M 1 ©^^tt 
2fg©l 2Mbp sieves. L 1 i:M 1 fcSr^b-e-Si: 
1 8Mbp s©^^Asm2§fl:^3 3i:^2ii^»7^^- 
y4 2 3A-c>aigS^RlBgT-ifei.„ la^^^^n 

x\^^^mmi5m^m\^m i 5Mbp s©^^t-hdtv 

EE$S{s^*^]l-r?)^i:AST-#So tie-DT03 5©S® 
50 T-5=--^>^;H-eHDTVi:NTSC^|5j^{Cffit56T-t 
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^-''^-HDTV/I-^ttL 1 i^M l iiH It^^fJb 

^-fveoa, 612, 613$ffll^, NTSC*6M 
bp slzlS^Lfc:^^. -&fl-3 6Mbp sain. £E«g:& 
^<-r*X«B*®ltffliljHCD^^i^2 0 0 0*©;:^-^i 
-H D T Vfi-l-fee^lT- 1 S . 
[0 14 2] El 3 6©BeM0H:D3T-6o©^5'i' A h' 

Tp-To NTSCBEi®e^S6Mbp sCK^LfeJ^^9 
4Mbp sAse^iT-tS, C:©fctoJ; ►j^iBiSOT 
H D T V >&eiiT- & S , 
[0143] ti±H:, iii©fs^®a&07j<¥*) b < ttS 

[0 14 4] 04 9B:^l7^-^?iJ®7fc¥<a?Sff^Dv. 
fciiigli^^m-^D HxJiyf^ 2 T^-iJ' jijoli] b < D V2 i: D 
H2. ^3 7^— ^3?'J©Dv3i:DH3®{l-^EM0$:^-ro C 
©S-&. ^l7^-<5'?iJ©SfilliS©^DvitNTSC^ 

©®:^T vm^ifix^m t) m 1 7^-^ ymTkw-Mmm 

7'>•7^:^b*^,•^T^^3&V^^l§M^2 3tt, NTSC 

fcM.to^^^fiE LH D T V(=^$f#S C: h *ST- # S. 
O^t), ^1^^2 3^«V^fc«-&. T>^^(Dmtl 
tJ;f). -;?T-ttNTSCAs. flfe;^•r•i±^T S C h H D 
T V A^B^T- ^ 5 fe » 2 :?rs; A^j^AL-r 5 i: V ^ d ^ S : 
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[0 14 5] mb O^TDMA^Alzl^tzm-^X: 

h 7 2 1 ©^^gptcisi^gp 7 3 1 i:*- KSB 
7 4 1 As^^t?>^^T^,^So X. :7u-A©^||a5t{ilB) 
^t»^gB7 2 0 AS|g{t?>^^T^^5„ c©a^{i, 
A;:^d hP*s, lo©5^-\.>^;i,ASf!l(3^X^tl 
TV So ^1^-f AXD>;/ b7 5 OT-|§lf=-i' 

>^;i,©^<|5]l^S|g®NTSC. HDTV, 



*HDTV^iiS^i:As-e§^. ^'<?(D<J''i' A^D h 7 

5 0~7 5 0 eAJ^^{^3ffiiibTV^5o ti6ot:#^®M 

3^^*^i|$^©^5' -I" A:^ D <i; b ^ffiV^T T D M A;SfS;T-M 
3^t-S^-&. fteSi:3ffiti:LTNTS C. HDTV, 

7l-HDTV©SfJiAST-§Si:V^3?»«#feSo § 

a^NTSC TV©-^SM(a«E7'>7^:»->fee,, HDT 
V 5S^T- 1 S o ^ 2 Sfs^ 3 3 tc 5 t{S,m^&(Dy^ 
-M-HDTVS:S^T-^So ^ 3 §e«S4 3 HI" S h 
10 ;^-v-^-HDTV{s^4^^{cS^T-t5o JiL±©id 



HDTVM-^<feS*T-t5o 

[0146] ti±j?6-^*: <t o izmmm siz^r) mnmm 

S^HDTV, HDTViiNTS C-TV©3o©(s-f- 

©pAz:ffi® s T^i^^ ;i/T viSji*5pj|g(- ^ ^ ^ 

[0 14 7] ::CT-. *%BJ{CiS^JBQAM&SRQ 

[0 14 8] ^-r. 1 6 SRQAM®ai^^p-h^ft 
IC-fSo 12 9 9{i 1 6 SRQAM©®^,.^©^:^ f.;L'0 
T-feSo ® l|fePM^;i5V^T. 1 6QAM®:g-&, m^}^ 
8 3 a. 8 3 b. 8 4 a. 8 5. 8 3 a^O^g- 1 6 ^r® 

[0 14 9] 1 6QAM®M-^^8 3 att^eiiW®! 
Ifi. QUi t) (y®Ei{SI(Cfe^o ^Ct: 1 6 SRQAM{C 
30 1-5^^. nSri^7 hfiti:^«^Sh. ©^..^8 3aji 
7 h b T . A» ®Sg{8i<& n d ®ttM©{i^.^ 8 

0<n< 3 

T-feS. $fefte®{B%.-S8 4 a. 8 6ai,tyyy-Lxm 
^.■S 8 4 . 8 6 Offigt^l&-rS. ^ 1 y=-'$'m(Dm 
e 1 i:-r5i: 

[0 15 0] 

[iStl] 



Pei-i6= 



1 , , n(5 . , 33" 



8 



crfc {-j^) 



[0 15 1] ^2 7^-<5'?iJ©Mt)*^Pe2 ii^Sfc 
[0 15 2] 



[gi(2] 



(17) 



31 



Pe2-i6= -r- erfc ( "H'^ ) 



3-D 
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[0 15 3] ii^-S. ifeCS 6 SRQAM*) b< H:3 2 
SRQAM®:i^7— U-h5:H-St^-5o H 1 0 0 B: 3 6 

3 6 Q AM®fi^jSF^gg^J±2 (5T-$)S tsars. 
[0 15 4] 3 6QAMCD{l-^;^8 3aH;ffi^f4it)<y 
©K^tCfeSo C:®fI#;S8 3 att3 6 SRQ AMfC/fe 



*4. 8 5. 8 6. 9 7. 9 8. 9 9. 1 00. 1 0 1 



[0 15 51 
[IS3] 



Pel -32= 



_L_erfc (-7=^) 
6 ^^27 

J_erfc (illx7==^= 



Pe2-32- 



M 40 ^fn^+2nH-25 



= erfc 
3 



) 



) 



[0 15 6] h/^^o d©:®^. HI 0 ICDC/N-^ 
3K;5-3Ct3D3 2 Q AMCDai^-l^— h^^-To ifiiSQ 0 5 

I/— h^i ooD- 1 . bmcDmu^Tj^-r. *^ 

0^®SRQ AMcOS^y hSnS: 1 . 5 ^ 1 
pgSDiCDJi^— I'— httttSI9 0 1 ah?^!9. — 
I/— h;?)S 1 0-^-^t3iDl^Tffli^9 0 0 CD 3 2 QAMt^^* 

- h Tff ^T* § ^ ^ V^ o^!jm>f)^fe ^ o 

[0 1 5 7] *tCn=l. 5(Dm^O:>m2mmD^<D::rL 
^"1/— htiffliSQ 0 2 aT-:^^iX^o :r: ^ - 1/ — h 

1 0-^-^^Ci^V^T. ft^9 0 0K:^^1-3 2QAMiClt-< 40 
TC/N$:2. 5dB±^J?5:V^i:|5I^©:n^-l/-^T- 
:S4T-^?5:V^o ffli^9 0 1 b. ftJg|9 0 2 b{in= 2. 

OCD^-g-CDDi. Da^^-To ftjS9 0 2 CJiDz^^ 
-To :iti^^^lsbht..::^'y-U-hi^l 0<D- 1 . 5 
^^D{S^::^5V^T 2 2 n= 1 . 5. 2. 0. 2. 5CD^. 

3 2 QAMMit^T&^D W±5. 8. 10dBg$f#^ 

[0 15 8] 3 2 SRQAM(>DJg'&t::>'>' hSn^^lb 
^_>^^ijD,^^2^-<5^^tJD2CDC/N{SS:01 0 3CD 50 



^ !9 S 1 7^- ^JD 1 ^ ^ 2 ^— ^ D ^CDgig iS!>^r^ 

:&^^o ttoT^ 3 2 SRQAMCD:g'&n>0. 8 5 CD^ 
^^Tr*^^i^^^o 1 6 SRQ AMCD^^ODai^-lx- 
hti^l 0 2CDC/Ni::3i^— l/-hcDR0^@©«tdi:: 
i&^o 01 0 2Jz43l.>TEftS^9 0 0{±1 6QAMO^^ 
-U-h*^Nt-o ffl5^9 0 1a. 90 1b. 90 1c{± 
^^^iT^-^^'^UDxOn^ 1 . 2. 1. 5. 1. 8<Z) 
J^-^CD^i^ — Ix-— h^^-To ffli^9 0 2 a. 9 0 2 b. 

9 0 2 c«±S-^^2^-<5^^UD2CDn= 1 . 2. 1. 
5. 1. ScOJ^-^CD^n^— I/— h^^f o 

[0 1 5 9] ^1 0 4CD>'>^ hSni:C/N(Z)^^E{± 

2 7^-^ ^JD^CD C/N COfil^ ^ Ufc CDT-fe ^ o 

010 ^iy^^bm^iy^ta^oi^ 1 6 SRQ AMCDJl-&n> 
0. 9r'$>tii^:^mM(DfSm&mi)^^^^^<i:^Ztifit^ 

[0 16 0] z.:iX'mf^^ic^i^^j\yTV(Dm,±Mmiz 

*:^0^cDSRQAM^3gffl Lfci^^CD-fi^HSr^x-To 0 1 
0 5tt«fe±iRi3I^ODill«T>5^:^h§(t7'>5^^^(Dgg 
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•r>y-±(D-^:^-i}il 2 5 0 f t©»-g•OS^tT>7^:^CD 

:7-^-h$rl 0©- 1 . 5*i:ig^-r5, 1 2 

H:yi'Xl^-<;i/^^xb. ^^9 1 OH:C/N = l5dB{C35:?, 
^fe;^T•^^e*;l^S;© 3 2 Q AM;?iC©§{9PS#;SSr^s-r<, 
C1©L= 6 Omi 1 effl%jSt43V^T7^i'^;^©HD T 

{3 i !? C /N AsffiT-r t M.mi^ H D T V ©Se*^^!^ 

t). ^i>=fe< <h*. 1 OdBgS©^l&3{)S^.i?.*il., ROm 
i 1 efflii^:^lf*)©^T©*;^T-S^iTt?.i?T•55:V^. i 
©«-&> 7':^D^i:38v-7^i;:$';i/©j®-^^^jCB*^AS'{5 
jiT-§:feV^„ tie-3TSe5l5©7='i^^;i/TVSj3S;^SC©-y-- 
tf ;^ 31 u T fi^f^fit^^c ^, © T- o „ 
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[0161] — *^BJ©3 2 SRQ AM©]g-&, |?f 
5$© J; -5 {-^ 1 PgBDiTNT S C^fflcfj^^gT VfiSJ 

— b:>^^i;Ttt.-^9 1 0 a®<td{3 7 Omi 1 eM}^^ 
T-l£;*;bs ^2PgS{i9 1 0 b©J:dt. 5 Smile 
flfe-'S^T^jI-rSo 01 0 6©3 2 SRQ AM©it— tr 

1; 7'llI{i:l©^-^©+^-^^:;^J: ij 5'©^i«®^gv^$ 

g^-r. El 0 6H:S5 3^J;^)Mi*;B<Jti5iBJbfc^,©T• 
$.5, 01 0 6^^i5^^T«^7 0 8. 7 0 3 a. 7 03 
b. 7 1 2{i=S-4i'iie3l5;^S©3 2 QAM©1t— hr;:^3iij 
-r. ^iPgJgDa©-^— t:;^aiijT. ^2SD2©1^--tf 
X^^UT. l^gEr:^o^s©it-tr;:^aii;T^g^-ro 
[0 16 2] 13, iie3S:&ScD3 2QAMT-ttSS± 

^I^O;^^^-^flfeffj©^fi|:^<b{c J: »3 §ggg^;^^^{3;j3 

[0 16 3] VifiL. *^B^0 3 2 SRQAM<£fflV\ 
^ mS D 1 T- N T S C y b - K ©(Jjffi^ T VfiX^:£3i 
IIU ^21!g«D2-r-HDTVO«J^TV55;^^i^fg^ 
SCiitif), 01 0 6©J;^{c«»#^<rb— ^•©-9- 
-t:>^JllJ7'©^S*55 v^;i/^/J>t-5*©©. ffJ®^ 

[0 16 4] ^©Cli:{ci!5, 
V^r^,*^HJ©SRQAM^iC$Mffl^^CIhCJ; 

©§^sMT-c^^{£^^s^^- K-eTvsfig^^ftT-^s 

^tg««E I^S D </® ^ CD SSS S (t 5 flfeJSEtc i5 
[0 16 5] -Sg{ctie3fe:&sc-e{iiS<a5;&HDTVS{i 



*^ofeo bA^b*^B^T*{itJfe*©NT S C^PAL-^'SECAM 

StV^a^^ASfeS. Cl©feK)gfi#ttil^/>55:v^^g^^ 
» T V m H: J: t) ^ < ©1tSJ^# *f#e>nsfc«)T 



H«ttn=2. 5©^^. 3 6%M*;^3:{-jtbTll£^ 

ih:^t^m^m(DmMz^y) ^©:a-Tv*^#©^^jR 

[0 16 7] 0 1 0 7©3 2 SRQAMC+J-— t: 

20 :^^^)TmiZ?).^^oiz^ n=l. 8©:©^^,|Hia©a3 

©Mj^SAsH D T V§^^ t N T S C T VS^«|©^;j^ 

tt«^©;tt&:^!tt;&®^fif^»tf{CjESbTn^^Mb. S 
RQAM®Dai:D2©1?-— trj;^3iU7'7 0 3 a 7 0 3 

^^*ffii^S{ig;*:®§:/t#^^f^i, ^ i: ^J-e # -5. 
[0 16 8] iKDm-^ 
n> 1 . 0 

©B#. W±©J:d^?amA5f#e,tL.S. tSe^T. 3 2SR 
30 QAM©»^n{± 
1 <n< 5 

tJfe-S. lB];^t bT 1 6 SRQAM©J©-&n{i 
l<n< 3 

[0 16 9] C®J^^0 9 9.01 0 0®ipfc:$^7 h 

16SRQAM. 32SRQAM. 64SRQAM(C^ 
^^TnAS1.0Jii±T•fe^^(S, Jte±5i{i3lti5V^T*^H^® 
^««lT-ttBj^^«^<&lH3ibfej®^^ 
40 giB^ bfeAs^^lt^^iS^gp^, b < ttS^^t^aJtffiJ^ 

gi54) b < iiis.^mmmzt)if. ^n^tim 2 ^-^m. 

m 1 y'—^nt LT*^B^©eii^;5^^£^v%Tfe^1-5 
i:. |B|«©S!j^#f^f,ti;s, PCMfiJii. 5f^:t. «^ 

[0 17 0] ^fc. USE^JTtt^F^^iil^m (TDM) 

It. ^©^■9-y^-\'>^;i/®jiv— fTIE®3— h-/7'^'> 
&llS'Kb1-?.ii:tJ:i3. &-tfr^i'>^;i,®g§(a{c|| 
50 ^Olt;5Ci;AST-§&„ SRQAM(i "C-CDM" i: 



(19) 

35 

i «tv -5 *^HJ©M-^jS??F^:9-S'J^M:5Si (Cons te 1 1 at 
ion-Code. Division Multiplex) ^rectangle-QAMtjSffl 
U*:*)©T-$)So C-CDMttTDM-^FDMhffijiL 

i). c©fi#;iicDjgt*ti-^t-c:i:t J:t)TDM-^FDM 

a5St@ixfciaj^5*)O^S{bftifr-$>5. ^T. c-c 
m^±:&^ (FDM) i:^Siia^^^t.■&Tt)^ P]«l®g|fB® 

SrFDMictD 2o<z5ii^c^{ts:«r^tf^^ e>*x 

SttSidt3^1:^^^UT7 2 6 tl|2:5r-V';T7 2 7 
K:^i!Jb^^^lM-^7 2 0i:^2fi^7 2 1 ^^?>Z 

[0 17 1] z(Dm. ^rmim^i 2otic-cDM 

t i !3^§?>i^S 3 2 SRQAM^&fflV^T1^■:/5^-V>:^^>'^ 

toS^bfeSMA^nllfeii^S. ^2M^7 2 1 (C. |Bl« 

D T Vffl^^HAs 1 0 5 0*®a^. 5 2 5 *tCiDX. 

C-CDMlC<t t) 7 7 5*®+)-— f X3iU7ASJnt> 
5o 40 
[0 17 2] Z<DJ:oiCVX. FDMi:C-CDM&iia 
^^^fc-e- ^ -9— bf ;^ :t U TAsi!£;^-r S t V ^ ^ 

[0 17 3] mzTDMiiC-CDM^m^-^tJ^-cm 

mt:mf^-:^m^^^^. mi 0 9iz^s-rxoizTi-x3 
iTTvm^izttTiiw-m^mi 3 2 i:Bs^M^gB7 3 1 *s 

feS. 7K¥i»i^ge7 3 2©^i^^'<;^*s{£v^3i:i:. c 
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^fc-fr. 7jc¥^si5 7 3 2 (Dmm(D7kw-mmmm>^ n 

b 7 3 3. 7 3 3 a{ca5)&7=^-<5'. «»l;?.H|5ja8«^« 

957 3 5. 7 3 5 a.tDmrsizmm^'^Tmmmumm:^ 

D>yh 7 3 7. 7 3 7 aS:a{tTt)|5l«®?aj^*^f e>tL 

^ o 

[0 1 7 4] 01 1 OttC-CDMWJSSET-feSo 

01 1 Ittl 6QAM<DmmS.COC-CDM(D:3 — 
KiiJJj^TE^^b. 01 1 2tt3 2QAMi!£3IJig®n 
-FSI»)^T0^g^-r. 01 1 0. iiltc^l-i^ir 
2 5 6QAMH:^1. 2. 3. 4B7 4 0a. 740 

74 Oc. 7 4 0 d04offlStr^(t6>n. 
4, 1 6. 6 4. 2 5 6^<D-^^;<>V^n-o, m^m 
7 4 0dO2 5 6 QAMO{t^i^3— K*?— K7 4 2 d 
ttSbit®" 11111111" T-feS. c:tl^2b 
i tro4o®3— ^-7— F 7 4 1 a. 7 4 1b. 74 

1 c. 7 4 1 dl3:»-f!Jb. #^1. 2. 3. 4Ji7 4 0 
a. 7 4 0b. 7 4 0 c. 7 4 0 d OM^iS^J® 7 4 2 
a. 742 b. 742c. 7 4 2 d tc*^ " 1 1 " . 
"11" "11". "1 1" ^iUO^TS. bX. 

2 b i t-rooitr5^^>^;i/-r'fet)*.. 1t:r^-\'>^ 
;i/i. -y-:?'5^-\'>^;i/2. -y-r5^-V'>*;b3. -y-rf^-v 

do 01 1 1 Ji 1 6 Q AM©i£56«g®*<*;6<3)5:^^EM 
*^b. 01 1 2J43 6QAM©ffi3SflfiS:^.-ro C-C 

DM^S{b^i5;(43tei:bfct>®T-fei>o Vt^x'i}t^<Dm 
mi^m^m:^A (fdm) ^^^^fij^fi;?^ (td 

Jt-^-a-Si:v>3?5&;S*^$)So dd bTC-CDM;^iCt: 
J; »)ffbV'>^S<b:?SC?&l|iST-t So Rectangle-QAM$r 
fflV^TC-CDMSSa^bfcAs. fi^j^&*>offe®^^ 
:5a^«l^«ffe®ffJ©QAM-^P SK. ASK. bT/^ 
iSSt«i^i&fi^i^ti^'5: b. F S K*)|5]«{c^a^bT-& 

So 

[0175] (IISS«?!1 4 ) WT*^B^©^ 4 ©-||ffifi?ij 

[0 17 6] m3 7 itmMm 4<D±t^iy^y^ Amx-ib 
So lQE«^4B:SyS€^3T-iftBJbfc{Ei2^Sg^S6±S![33l 
tCffl^^fc^®T-. SISfHjb^JSK. iW^T-feSo llffi«?'J3 
T-lttH^bt0 2 9 i;©jiV^B:. iSM«®r>7":»- 6 aA^ 
%±Gi^ ffl T > 5^ IC 35: o T V ^ S h #§e^® &^ ® 
7'>7^:^2 la. 3 1a. 4 1 ei1fii&±^mmT>7^-)- 
{CJkoTV'vS.^Ca^T-feSo •?^®ffe®i&f^H:$-Dfc<|5l 

bT-$>sfei*ma-rsittB^Sr«Bs-rs„ «M«ciii:a 

t^. flfe±fiJliS®iS-&l±3l«T>7^:^-6afc§fimi:©gi 
^#Sgt«:So 3lffiglJcfeSSem?'J*mj6*sg< 

ii£3R®jaHi«T-*Cc^fiiQAM^i@btffi^T-H; 



(20) 
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[0 17 7] b*^b*^B^©e33i^e<&«vNfe*&, m 

^^M-t*S:fibT 4 P S K^- 1 7^-^ 

^U©D le-^^S^-tSOT-NTSCCDTVfl-^ASff 

[0 17 8] i*r{Cttig§ffif{cr>7^-^3 2 a*sfe-5^2S 
{s«3 3 T-{iiiJ»SiftA5?£^^VNfc»^Ji5 1 6 * fctt 6 10 

[0 17 9] mmiz$>^-b'm-^^m(DT>y'i- 

4 2a ^& 3 4 3 (±miK*5^ff$ 6 4 Q AMfg 

^(Dmmiz^'B-tji^x-^^tzisbmi. 2. 3. 7=^-^ 
^ijDi, D2, D3^mm\.mMm^mEDTvmmfi 

[0 18 0] ^(Dm-^(Dm^m(Ds.m:^mitm3 4. ei 20 
35. ms 6(Dm^m^^-zm?M^m.mmt:m^&mmiz 
m^i%^^z:tiz^t)Wimr-^^o ms icD^oiz i*^ 

Hg-^{::NT S COL 1 4^15^^ >^;i/{c. D 2m^ 
©^15^-\'>^;i/©Ml fCHDTVO^^tf^^, D3 

m^(Dml^^'>^)V(D■Ellz mnm^ h d t v ©n 

5: IBM -r S C i: i t) N T S C t H D T V i: ^ 
M^^D 3{t-^^€Bffl1-s:ii;ASfF°I$^xti«. 30 

iiiM©H D T V^m^mmmn D T VAs^jiT- * -S. o 
[0 18 1] Jil±©J:d{3SV'>(cii3z:i4©a&S3o©7^ 

•¥>;^;KDD2, D 3ft-^^^^igfflbTMj^T-tSi: 
T-g©-r- S 2) i: VN 5 5^:^ 5 . 

[0 18 2] ^i^^jm±mmt\^x i e qamst^vn 

LA»bc:ti?>©;)^S;«±NTS Ci:©SjAttA5>fcv>fetf)|gI 40 

h:S-Si©Sffl>f)SBg^i:?&-=.TVN?>, Sfcl6QAM 
©^-&. ■lsj^T-§5-9--fc:;^ai';7'AS5K<5&5C:iiAs:^ 

ucD^mmx i> fpmm.mx-m&^m^x s 5 

— t :^ U T % h I N a AS 5 „ 
[0 1 8 3] 05 2(ii¥^it^$tlTVN-S:&^©HDT 

Tn ^^e3feii^$t^,Tl■'5:^^$:fflV^feHDTV©7=^i;^ 50 
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-'I'MjiS 7 01 TtP e> H D T VCD^mX' # 5 qltfeffi^ 

7 0 2 tmmt^Ti-v^wLmmi 1 1 ©gsprt^^^ 

7 1 2^&S^sbTVNS. M#©«S1-S««a57 1 3t;4D 
VNTttT:^0^^^!f^l^7 1 KDmmSmiZj:.*)^ ^i»fe< 
i: H D T V b T -r d i: AS -e § <>St 5 „ 
[0 18 4] ife{c05 3{±*^B^{;iJ::g,pggM©Mi^;^ 

*Sii:iH]-©jiMa:^7©:^. mtimm^mifim^rz 
tbs UDT Y<D^mmm.^mosmmm7 o 3 it±M(Dm. 
M:^^(D^m'^mmm7 0 2 i ^^si? < § . b 
b^ t«*::&s©s{gpiigM^7 0 2 ± »3i2:vN®ffl©7=i; 

So W±©2o©ffi«^A^^^j^$ttSo C©«-&©7^>^ 

^jvmmm 1 0 1 ip?, rr^-n ifmrnm 1 1 1 ^n^s^sss 

«(iE5 2T-^bfctie*:^S;i:^i.^;i/T-feSo 
[0 18 5] :i©J®^. *fgB^T-ttT:)-D<>'ti![j@IS7 1 
\ii^tt>o:)=rV^ JVWMMl 0 1 ^©SSgli 3o©^J^A! 
?^:S-r5„ lo{iHDTV*jNTSC'fo§ftT-t'fet>ll 
lSSSffl^7 0 5T-feSo ^2ttSi5«^S{tS*.©©N 
TSCSS5SHui:l5|«{c§{tT-tS^2S$Sfflja7 0 6 
X—mW^XTfs-^o C:CT-i±NTSC{iC/'NASffi<T 

^7 1 l©«?feJ$«{Cj;!3 C/'NAS{g-frbT*,J!S*®^ 
#®Htt3KV>o 

[0 18 6] »3a:J)5»Su{iHDTV*s§g-e^TVNfe 
A^SSS^ttN T S C ©i^^SfiT- g 5 ^ 3 JSS^J^ 7 0 7 

X2mmux7^-t. 

[0 18 7] ^X±.(OX.o\z\.x^m3^i.^mmr\(r>-R 
D T VCDSflMJ^tt^T^ <tji^-ifi, N T S C 
§®«HttlS<«CS. ^F^{C7':»-D<5^Mi2^^7 1 1 
©SS#t J; t) tie3l5;«r^T-ttH D T VifimmiZ J; t) S(sT- 
# 55c 6^:3 T €) H D T V i:: (5]— ©Uli^ N T 

S C7?§lipltgi:?5:s„ d bTSM©Se:=Ftg«j^As 

jifs«:^^e^ti-^^c:h{cj:>). HD TV©§/gpitg 

^m^^mx-^iSii^^tzmi&mm'Ps -r-ru-^rmiKDm. 

43VN N T S C TV<DS,{^X^m.-b^^mx t 

[0 18 8] t.tz2mm<DB.mi5A^m\^fzmt:m\.ti 

V^SCh^feT^So HDTV^HDTV. NTSC. {& 
^^NTS C©3o©L'^;i/0®^{C^gtL. iifs^ 
SCliiti?), 05 3©SfgpItgfflJ^{±2Jli-t>3jl{C 

►) s^i-ji (iiSVN«:^ i:^2.fct*){c2 mmBmx-ii 
y'i^'i'jmmmifij'-ru^mmtzmm^-^^ ^mtiin b 

feo 

[0 18 9] diiz^iy^ jmmifiT^a -^mmizmm^ 
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®^7 0 8H:;*;rfafc/h$<35;^-rb*eo U— 10 

[0 19 0] »:lzm5 5 C2^^©&SI;&^&fflv^feS 
^^^N-To H D T VClS^^asm qJig«^ 7 0 3 tt. 

tt£*:&iC©s<iRitg^^7 0 8i?)^qF3e^<5feSo b*' 

— S^laS:HDTV^^;^T•H:§{tT-^'&:V^AS. NTSC 
L-'^^l/T-SeT-tS^J^^g^-r. i®^*>^ll55»«^ 20 
7 0 5K*5f>TT-^-P^2!tf@IS7 1 l*'?,©!**^^ 
Jts HDTV*). NTSC^,il*S^3T•*5&:V^o 
[0 19 1] W±®J;oic|5ii:>s;»^S©J®^, *^b^ 

(Dmmmmmx-iAYiDT vsacseqitgAfe^jji^TJK 

<tiih-l5X. iBl-#ieS:NTS CTV©a{4T-§^iT- 
HDTV/NTS CTV©S!(i£» 

yfi!{iS'N©j!gsMiijH:iSffi^ni> t:Lti>m.m^s.^m < -r 

^Zti^X-^^. C©^;ST-HDTV©-tl— t:;:^j^';T 
<i-^ZtifiX^?>o C©S^. Ml^—i'mt 

m 2 7^-<j'?ij©M^,<^©^Pi^iss-r s c t c ± 0 ^ 5 

5 t-^ b fcT^v'^' ;i/H D T V I N T S C ©S«RltgmJS 

^S. ci©iS-&. Byj2E©J;oi::^ l^^-^S'^Jt. c©F^ 
Iii©tf«^3l«1-S^i:{cj;>). J:»)S^LT§{s*^T- 

[0 1 9 2] ^5 6{±. #3l57^i;^';i/a33ll::t0t)#x.fc 40 

«^©jwii«^^s:S"N-ro c©i^-&. mb zhm^^mm 

So 3iem:*J$:li^-rci:*5T-§Sfc«?). HDTV^© 

(D^m'm^mmi o 2 ^-effi^f^-c-tSo 
[0 19 3] ^btPS:5©SfiqItg^J®©^^J^7 1 

4x-itm^t^mmi^if^tzit)m-^(Dm\^^(D7'>v^i- 

T-ttS^fi^HDTV®a^^T•H:fl^•r#3&^^^)S. §{tT 
> X :^ ©Jilqltt ©;& [Rl tc S 7^ ©SiS N 

TSCTV©aeTS«T-5So ifc#St:iSV^}ifSltt 50 
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© > 7^ -:^ ffl V ^ fc r > 7^ ©Ji rsn^ [SI {c s iJf 
Sl^©«MS:HDTV©s5{i-e§e-r-$So fi^^ss 

e Rlfg^^ 704 (i, T^U^T VS[^l©«ip©§« Df 
t&^«5 702it)^£<^^)^ il58!©SfM^©®g?^S§ 
«pltg«^7 0 4a©^^^7 1 5. 7 16T-ttT> 
7^:^©J&(RH4©*(nIt:feSftj^©Sietf N T S C T V 
©Sfit-S^T-gSc 
[0 19 4] ^X. A^^t)<^©7^i^^;i/ftj3l©**S^ 

PgSMM33|{c J; »3i£VA-y— t:;:^3i U T'CHD T V»Ji*s 
qltEtJ&So :i©^,^lC*5V^T*. *^B^©pg«M^Sii 
*Si4£Rffl1-S{c J: t) [Bim2fc©J£t^KH© H 
D T vs«ISHSfit«-r S i: lcee3fe;5^T-«i§«^ 

V©S,<iT-#M*5SffiT-&Sfe©. it— t:;^:ii'JT©4^ 

[0195] (HSfiC^O 5 ) mmm 5 Ji^^B^^ffirla^^ 
t) ASK^^{CfflV>&S-&©lljai0iJT-feSia5 7H: 
^^SJ 5 © 4 fS© A S K «-^ff ^ii^iaSH S: ^ b. 4 o 
©M^,^7 2 1. 7 2 2. 7 2 3, 7 2 4^£t,Oo 4{B 
©S-&2 b i t©7^— ^5'^ lil^T-iSS3hA5-e^S. 
e^;^7 2 1. 7 2 2, 7 2 3, 7 2 4 &fi?ijx.«0 0, 
0 1, 10, 1 1 tc^/ic;^-B-Sc:i:i)ST-^So 

[0 19 6] *^B^{cJ:SPgJS^ei3fe*fTOfc«)t, E 
5 8 o tc, (l-^.-iS 7 2 1, 7 2 2^1 -zxo-^JV 
-7'OiDSl©M-^JSP7 2 5^:bT®l^, m^i^T 
2 3, 7 2 4 SrSiJ©^^;!/— r, II 2©^^;^©^ 7 2 6 i: 
^«TS, *bT 2o©«^;SP®F^©F^Pi?&^F^|Ja© 
fi^.-^©P^ISctt)l£<-rS. ?)e^;^7 2 1, 7 2 
2©F^PlSrLi:-rSi:(I^j^7 2 3, 7 2 4 ©F^PSJilS] 
bL■rSv^*s. e^/i^7 2 2 t<s^..^7 2 3©railLo 
H:LJ:i?;*;^<IS;^-rSo 

[0 1 9 7] o*») L„>L 

fclS^t-s, c:nAs*^B^©pgesiE3l^';^7^i.®#m 
i »)— ^e<j*) b < {±e^i.e«j(c: L= Lo.ic5&-DT*)Hv>o 

[0 19 8] ^bTH5 9 (a) (DXolZ2^(Dm^}^ 
ffiptz^ 1 7^-^^?iJD.© 1 b i t ©7^-<^ ^^f&^-B-S 
^iii^T-gSo fini^{S^l©fl^i^^^7 2 5^0, m2 
<Dm^,^^7 2 6^1 m 1 1 

b i t©{§^*s^ttT-^S. ^izm2^—^m>^(Dl 

■e-So «?3^tt, m5 9 (b) ©J:3{ce-^,^7 2 1,7 
2 3*D2=0 t b, m^.'^7 2 2, 7 2 4?&D2=lh 

-tnitm2y'—$'^]D^co9'-^^^m.X'§^o zi^m 

■^i) 2 b i t/5^>:4^;i/fc'&So 
[0 19 9] c:©i-5l3fi^,^,S:ieg-rsc:i:{cj: t), 
ASK;?^T-*^?§©PgSS{£iIA5qItgi:)fe5. mMM 

^{i^^£5K©^F^Pi«■^.^7^^;h^t.^3{i^cv^„ bA^b, 
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s^ii^^x^Bmmmizj^t)^ ^mm^s^mwii 2 1 a 

7 2 2 a, 7 2 3 av 7 2 4 afflj(SV>^H{;:ptrr>;;^^^^ 
tt{3^S!ct-i.o ^©ia^S^, m^}^7 2 1 tM^,.^ 
7 2 2. m^M7 2 3 tm^!^7 2 4(DKSiiifimb<ti 

<'&?)o LiPL^*^?,B^t,*>)&ia{Cfg-^;j^7 2 1 . 7 
2 2©^;i/-7-i:{i^.R^7 2 3, 7 2 4©</;i/-rfcO 
ESUii^^TfeSo -^t !5^1®fs^,-Sit7 2 5 tm2 
(DM^j^mi 2 6 ii(DK^i]ifir-i^o ^It^ 
— ^ 3^iJ D 1 {ifg V ^ :ii ^ — U — b T- S S CI i: t 

[0 2 0 0] C:^ UT 2ocDPgjl©7^— ^^jDai:D2AS 

RV^mil: {i^ 1 7^-^ JiJD , fc ^2 3?IJ D ^CDm:^ifiC/ 

[ 0 2 0 1 ] s 6 1 (tmmmi 4 1 ©m ^y-^mr-xti 
SB 7 4 2tt^ i7^-^^ijA;t»aj7 4 3 tm2^—}'mx 

mmtxtj^i 4 2i)^^(Dm^t:mm^7 4 sx-^ttb 
tzxtim^izxt)mmm 746 i^^K^x^ru^m^ti^ 

e>{c 7 7 4 7 fc i >) ^j^MK^nv s Bfs^^® 
ASKte^i:5Sc!5ai;bgB7 4 8*^^ii5±(3?tLS. 
[0 2 0 2] c:CT-7^;i/^$rjiillbfe«®aj^SJ^{c 
ov%TiiE-<L-2,o 06 2(a)H:ASK^^{f^©j^®|g>9. 

6 2 (b)©i^Me-^7 4 dCDJiolZ^'pV.T^^^'Jtl, 

»e.^^TV^5, us 0®ASK{t^{±^3|?2bi t/i> 
>7}t;u-r s AS V S B v% s J: |5]-JlMI8c^^T- 

1 6 QAM®4 b i t/i^>;11;Krffi^-ri,«^gAsfe 

[0 2 0 3] mzm 6 3 (Dyu ^y^mx-TTstSimm. 7 5 

1 T-{i*±®7'>7^:h 3 2 aT-§;tfc<l^ttA*a5 7 5 

2 5^T, ^■\'>^-'l'Stf?tC J; t) pJ^-r-S>Rl^^M^7 
5 4*^^0(I^i;, ?g-^ti7 5 3{^:j3V^Tg•^^t^, 

v^ff'P^J^?SISt;:Sife$tLSo i*:(c^?s^S7 5 5ic:fcv->T 
^m.-$fi. LPF7 5 6f-J;f)-<-;;^>'t>K{l^i:;S:»3 
lilS'JS^f|7 5 7{::J:!3^i5^-^3?ijD,i:^2 7^-^ 
JiJDaiSB^^n^lT^— ^^tjL[j;fjg|5 7 5 8 i:^2 7^— 

^3?'JtB:bg|57 5 9A^?>tB^S^n?.o 

[0 2 0 4] mzz.(Dmmmi^mm^m\.^xTvm^ s 
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^m^^-^-^mm-Tho h6 4H:Bifc^ft^3ii{t;^7 7 4 

^tt^liS^^>3-y-4 0 l©A:tjSI54 0 3{CA;b 

b.-y-^^yo Yy^ )\^^-^(Dm^(D^m.mm4Q 4\z 

<t!3. H1.V1., Hi.Vh. HhVi., H„H„^©]^JaTVM 

o^m^^xmmutz(Dxm-\.\^mfimm^t^. ^ 

gi$nfeTVM^{iE$Sgi54 0 5^C*5V^T, MPEG^ 
T-ffl V> f>^^TV^ S D P C MD C Tpr^:l^g:^Yb-^^0^ 
10 ffi^fflv^T^?F^<b$t^5. »Sa«iiAA(g|54 0 3 {:::fe 

v-'T^^ns, -E«i$-n7i4o©iii^7^-^{i-^^g| 

7 7 1 l7 ± ^-rffi 1 ^ — /bHiin oj—, _ >,-ir.iT^ ^ « 

la^fe^ttB 1 5=^-^5' ^iJfC^^ixS, jS<l«i© 7 4 1 © 
^ 1 y=—^^iX:t]^7 4 3 i:^2 7^-^ jiJA^S5 7 4 4 
{-A±;$nfirti^^^§(t. VSB^©ASKfi-*i:^t 

[0 2 0 5] :i<^y'i^-}')lTVm.m(DTV^{m±f^(D 
:rD-^^EIA50 6 5T-fe?.„ m±T>y^±3 2aX-^m 
20 bfcB(i@IM^H:TV§«^7 8 l©ct3©§<l;^75 1© 
Xti^T 5 2lzxti^ti. m^^mSi7 6 0lz^t)§:{M 

ti. ^i^—^mT)^tm2y'—$>^i]T,2ifin^^timi 

•7—^^imtl^7 5 8 i:^2 7=^-^^jai*a57 5 9ipi?, 

^{±^8195 7 7 6{CA;fj$n5, D^m^it^m^l 7 
7{Cj;»)^g|$tlHLVu£EffifiK^tt^l AAgB5 2 It; 

A:t;$ns, m:^tt'^mm7 7 8izj^y)D:,m^t-^m 

$tl^2A*gP5 3 HZXt}^tl?>o m2mm.9'^—dr 
30 ^Z^^.^xm 1 A:^g|5 5 2 1 {3AofcHi.V,.ffiMt^li. 
^ 1 #«g|5 5 2 3 {' ct >) HuV:.g^{Cf*:R$nii^^fi£ 
£EB5 4 8i:iIl®Jt^^MllIE&7 7 9(Cii?>ns„ 5£©T 
Vfs-^;^HDTVM-^©J»^, H,.VJt^{i9i' K©N 
TSCft^tc^ti), ^©M^*SNTSC(s^©:g^. M 
P E G 1 © J; a *tN T S C <t t) SSffiAs^V^fg^^jg T V 

[0 2 0 6] -®SKB^T-lix;©Bft^fs-^^HDTV«^ 
h^^bT^^Sfei?), HLVJi^H:^^ KNTSC©T 
Vfe-^t^ti,, TV©ili®T;^-<i^7 Mt*5i 6 : 9T-^ 
iO n«l 6 : 9©liiiatt^®^^tb;ba57 8 Ogr^bTB* 
^thtj4 2 6 hi.Xiiit}T^o •feb. TV©BISTX'^ 
^hJtAS4 : 3TfenjS. lj®it^^MlHllS7 7 9 {Cct 
1 6 : 9*>?>4 : ZCOMMTT.^^ httCDUS'—^^y 
^^MAifiV^ h'^'i^)imAlZ^W\^Xliitl^7 8 0^ 
ifri.xm^liiti4 2 5 t LXtii:b-t^o 
[0 2 0 7] ^2^-^^Hiiti^7 5 9iy^i^(Dm 

2 7— ^JiJDstt. ^g|g|5 7 7 6©^J5gg|7 7 8 tiJV^ 
T^gS^7 7 7©M-§-^^fi£$ti. ^2ili^5==3-ir© 
^2A^»g|5 5 3 llZXtl^iX. ^mm^5 3 ItCitlH 
0 lVh, HhVl, HHV„©ffi$i{i-^{c^gt$ttxS.^^2 
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[0 2 0 8] zcomtis^i 8 oitm27^-^mtiit)m7 

5 9 (Dm 2 5IJ®^$ 5 5 7 8 2 

©ffi^«SOB!fe««-^Sm±»$-B-S. 10 
[0 2 0 9] ti±®iaJcbT. |!&®SSl32l®j^M. S 

7'>7^:^As^£V^S[3l^c^b•rii> ^ l7^-^?^Ji:^2 7^ 
-^?iJOi^:&3b5||^T-§i.©T-s HDTV©StaT-Sffi 

?>fbT{i. ^iT^-^J'^J^S^b.ClOVi.Hi.fl^ipf, 
®fi?«S©TV(t^Sm:ti-rs. ccD^tJcit). HD 
TVcDSffit) b < ttNT S CT V©a{4T-|5]— Siffi^ J; 

[0 2 1 0] *feS6 6CDTV§©«S®rD-/^5'^©J; 20 
otcmT^-^J'jnjttlztlglJ? 6 8ie{tCSM^7 5 1 
fgSr^'J^-r S i: ^MMttB 2 T^-^J' 3?iJiJ itFH D T V© 

T-#S. iIi«7^3-<5^-{± (03 1) T-giH^bfe^ IBi 
^5^4 2 1 SffiV^n^f J:V^. :i©«-&NTSCT 

v®s,(4®ii^Aswe.ns. HDTv®a{at?(isJii& 

T Vv^>f T"!/ ^& 'feof. < ©Sfs A$:^S b5& 

v>T-T<5^r^ — i:bT3iAn-rsc:i:t;j:»). 7^i;^5';uT 30 
VK3l*i§eT- & -5 i: ^^ d S o 
[0 2 1 1 ] 0 6 70j:d^^J5E{C-r5fcP SKM^^ 

^MT>7^:f-3 2*^t,§fibfcP SK«#B;^fi 
S7 8 7*»e,®e-^i:jl-&S7 8 6 {c:fcVNTS^^FiX. 
iffit^i^^iStc^g|^ti,TV§e^7 8 l®A*;gp3 4fc: 
A:tf$nx EI6 3T-giBJbfcig-&S7 5 3(zA;b^ix 
So «MTViK^®it$^®5^i'>*;i/®fiVNS^i!(tc^ 
il^lxfcPSK, *)b<{iQAM{l^{±«^gB3 5lCi 40 

DzA^a^^tl. ^{^957 8 8^:ft-bT 
^2iS^:ii>3-^4 2 2 iii^e^i: bTS^ 

^n. ai:t»a5 7 8 0 i>)tB:t;^ix?.o %±ffl®T 
>7^:^3 2 a{Ci»}§e^nfc7=i^<J';uSfe±ffij^t7':^ 
o^Sti^tt, A:*jgP7 5 2tCA±>^n0 6 3T-i5i?§bfc 
®i:|5|brD-b;^T-ig^^7 5 3 J; t)i|t^®f^-\' 
;i/ASMlR^ti. ^iS^tl. (£^®^^®-<-^>'N-> KS^ 
i:*2.o 7':»-Diy«MTVm3itig-&S7 5 3{ZAt)« 
H^nSo 5=i?^;i/MM®i^<4^ ^'JS^S7 5 7lC 
j; 13 2 11^7^3-^4 2 50 
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2{ci»3lBll^fS^AS|i^^ti. Ui:^?tiSo *tSfe±a; 
^M®7':»-n<5^TVSJ(iil^SM1-5ig-&ttlift^msaJ 7 
8 8{c.i:») AM^$nfcT:^-n^TVM^3!)i't[J:^aJ7 
8 Oct >)m:^j^tiSo ^6 7®«fiKSi:Sfc?g^ii7 5 
3 6s«MMiii:flll±aiST-JtfflT-&?.. 211^5= 
□ -^4 2 2*^^fflT-§-5. v^i^^5';i'%±i5t3ST-A 
SKe-^SrfflV^fe©-^. AMm^®fcK)^^^3l5®T:^D<^ 
M2li:|5l«®t^gi7 55i:LPF75 6«?®S(tI5]i^ 
S*fflT-§So «±®J:^t:0 6 7(D«figtc:-rsi:^rti 

[0 2 12] ^fe. llifS^T-{i4<S©ASKfl^?£2o 
®^/;i/-r{C:»-(t. Di, D2®2S©=&1 b i t®PgS 
MeM^fr-ofc, bA^b. 06 8®J:ol::8fii:®ASK 
^i•^$:flav^?►i:Dl. D2. D3®3a®=& 1 b i t®pg 
iiMej3IS:fTOii:ASf^5o 06 8 TttDaO^®® 
■^iSB;^^,'^ 721at721b. 722ai:722 
b. 7 2 3 at 7 2 3 b. 7 2 4 at 7 2 4 b®2{to 
* U 1 b i t T-feS. *{cD2®<t^;^H:{t^i^Sff 7 2 

li:7 2 2. ft^;i^P7 2 3i:7 2 4®2ffi® lb i t 
D3®7^-;J'B;:*;®-^J^P7 2 5 t7 26®2 
0® 1 b i t t'St?)., c:®^-&. 0 5 7 ® 4 o®{t^>i^ 

721. 722, 723, 7 2 4 2 r®^^;^^ 7 2 

lai:721b. 7 2 2 at7 2 2b, 7 2 3 ai:72 

3 b, 7 2 4 ai:7 2 4 blc^^b, T/®?^® 
maiSrSI-f :ii:{C«fc 3jl®PiSS{Ej5ltf pUgt^feS. 

[0 2 13] ^®3®®Pg®^eSli>;:^7^A^fflt>T 3 
®®lfe»e33IS:fTa C t tiHSE^iJ 3 t 3 T-iJi^ bfc ® 

-et&f'^®p bi,^uiB^{±«BS-r 
[0 2 14] ^TiaE«?y3T-tt0 3 o®<ta^nii^^> 

n-^J'M 0 1 S:l5iB^bfc#, 0 3 O®rD>;/<>0{i, 0 
6 9®J;dfc»§g|x.€>ctAST-5€.. I^gli^<|5lb 

^4 0 1 K>''f;i'^5'^®?*^®:9-gi[lS§4 0 

4, 404 a?&2o*,Oo ClftC) <£^{SaJ 7 9 4 tt-^ 
t, 07 O®:53-Ma5®7'D«y^0t:n^-ro <tdt:loO 

^giiHig&te^^i^^syT- 2 Hii-rc 1 1 <fc 5 i5ies?£§j 

^T-^S. dtL^giB^^-St, ^Ht'f ;;7;i,T-{lA:t;a5 

4 0 3A»^>®HDTV^^-/^-HDTV®B*^{s^(± 
^^ttS^ElK 7 9 5 i , ^P^fS^rai^^tlT^ei 
ll]^4 0 4{C<t f), H„V„-H, H„Vu-H, HlV„- 
H, Hi.Vl+ l®4'C®JEi£^tC^ft^nS. C®JS-&, 
J^-f 'y5=-7 6 5, 7 6 5 a, 7 6 5b, 7 6 5 c«±l® 
(SiMJCfe?), ffi^gB4 0 5^:, H„Vh-H, HhVl- 
H, Hi.V„-H®3r3®fI^^tH:fj^-Sc b*^b, Hr. 
VL-H®e-^ii^'f >y^7 6 5 c®tti*) i<pe.^r^t6 
fSSl5]8S7 9 5®A:t>2'\A:tfb, ^ 2-9-'i' <^ ti 

^^i!iia!S®^^^^{c:9-^[Hjg§4 0 4ic2i^n^®iia. 

a$nH„V„, HhV,., HuVh, HuVu®4o®fiK^H 
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5. 7 6 5 a. .7 6 5 b. 7 6 5 c tttiii; 2 CDffigt:^ 

[0 2 15] ikizz^^o^ji3m(DmmMo:>m^&m^ 
frd t^mmmt:i&mmm 3 ©0 3 3 ©irn -y-^mx-m 

{±3Sdfeffl©|Bll^mo-&J5g^5 6 6ifi2^^:&-t?>Z 
tlztji:^^ - JO 

[0 2 16] CtlttE7 2(DXo^J^mm^ii?>tm7 0 

?>o m7 2^m.BM-r^t. 5^©^^- -^/^^^ 76 5 a, 
765b, 7 65c, 765d{3j;>5. ^-f. ^-f 5 > 
^1^C43V^T^ ^^-f •;^f=-7 6 5. 7 6 5 a, 7 65b, 
7 6 5 c©A:d*si(c^>3#i:)5„ -^^t. ^Ifffigp 
5 2 2. S2f^«gP5 2 2 a, mSi^^&d 2 2b, ^ 
4ff:ggB5 2 2 c*^e>#^Hi.Vi., H:.V„, H„Vx., H 
HV„©fB-^As, ;^>f >yf^^:n-bT-&J5K^5 5 6®Mj*>t- 

^xt)mzxtj^ti. -^^mm^tix i -ooi^mm:: 20 

*cs. ::©Sft^fi^tt;^-f >:;5=-7 6 5 dtj@ie,nfcb:t) 1 
<t fJffl^/bBtf^^'f •;'f^7 6 5 c®A:^2 t33ie,tlSo 

Hi.VL-HJ5g^©a^T-2fe-5o iirC^l' 2. ></2^c:^5V^ 
T. ^;/^7 6 5. 7 6 5 a. 7 6 5 b, 7 65 ctt 
Xtl2\zm^t>^, CdbT. 4-JS{iH„VH-H, H„ 
V1.-H, HLV„-H-?U-rH,.Vu-H{t-^As^J5ES5 

5 6 tzi^f,^. -^^^m-^ixx 1 o©Bj^^^i•§■*s^f t,ix 

5o :i©Sift^{g-^tt:;^'i' -^5^ 7 6 5 d(D\h± 2ii*)\ht} 
gB5 5 4*^e>tB;b^*lS„ 30 
[0 2 17] Cl©J:^{CbTs 3Jl©|!iMSacii&§{t 
^S:^Bt^iiJM!a{c:,t f) 2 '5r©-^fi8;^$: 1 -IrtrfflMt- 

[0 2 18] $T.c©;?S;tt>*-r<5'^ 5 ></l{343V^ 
THhVh, HhVx., Hi.V„, n^.V^m^^Xt|■$'^. H 
L.Vi.-Hff^^^^^iJ-;g,„ ^©^, ; 1 
©«8F^^^ ^ >^^2{C43V>T. H„V„-H, H„Vl- 
H, H,.V„-Hfc±i3©Hi.Vi.-H{l^$:A;^7$-a-. ft 
«^©B*^e^^^§5i:^^a^M^fcoTV^5„ t^e-DT. 

[0219] 4.h*>i:. bfcft^©±iBj5K^ 

©^J'-f ^ >^©M^*5ii-DTV^fe>)a«bTl^S4i-&(± 
B^P^fitJt^^-rSfeto^-f >^5^7 6 5. 7 6 5 a, 7 6 
5 b, 7 6 5 c{C;<^>; ^i^{j-g«U BtF^W^^g-r 
b*^LjgMM©j§IM{t#<&0 7 3 
©.td{C<5'^ S. >y 1 h^-r S: ></2tC^r^Bt|{C^Sib 
xmm-t ^ i: tc ± ») . S:(l^<ByicB#F^ttlsiiiIssA^T 
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[0 2 2 0] ^73 ©^P^EM^©D 1 B:ii{Ht^©|| 
17^-<J'?|JD 1 ^^nU ;5''f S.V^/lCWr^'f'tD^^^ 
>^;i'T-Hx.Vi., Hi.V„, HhVi., B.»v^n^is:m^. 
^-r 5. ><^2©M^t:D 25=-^>^;i/T*Hi.V„-H, H 
hVi.-H, HHV„-HS:7i5i©-&©<s^©^P^iBMS:^ 
::©J:dfcbT^r^Wt^gibTj^fi®^^. 

J^lSChC J; t>. §fi^©3^=l>3— ^©[lIEg;^J5gS;g!j 

[0 2 2 1] i*:(c§fsffiJ©ffiSSB©|&As^iv„ ctif.® 
IS$:9Mr?.7^S{cov^TK!i-^i>. ^ 7 4 ( b Ijij^Mff 
^©7^-^8 10. 8 10a, 8 10b, 8 10c©B# 

^811, 810a, 8 1 1 b, 8 1 1 c$:3ai«-r5o 

r^hs ^^h-t^^i^m7'—^\t.m!Kmizm<bfix<^ 

^t;t:^c2io -r^i:. 07 4 ( a )©:7d >i;^'0{c^t-^ 

2iii^ai>r3-^4 2 2(±7=^-<57^jD 1 §||1 A:tjgP5 

2 1 i:;^'r >.y5=-8 1 2S:;fM^T^^i:#Sg|5 5 0 3 tCA 

;tfrSo •7^—^ 8 1 0©A^j^T^{iS!|5^— ^ 

8 1 l©B$P^4i(C#:^iaS*firV\ ^—^ 8 1 OOJQiS 

0T«. *©7^-<5' 8 1 0 a*sA^»-r-Sci:{z^^„ c 

■5TSCli;{Ci!?. -&fiKg|®:®^i;|5ia©^i£T-B#^f!| 

T-lo®{^Sa55 0 3^J±ffl-rSCfcAST-§:S., Cob 
T. f*:ga5®^l!!f^Me)-rcfc*s-p§.5,„ 

[0 2 2 2] 0 7 5ttHDTV^&jSie^S:®-&®BtF^i2 
aST-feSo ^»Jx.«M3llSifig©Sll5^i'>;^;i/©NTS 

cfiK^{-ffl^-ri>H..vjt-^^H,.Vu (1) t-r-si:. 

cn^D 1 fg-f-©;fc^-e^s-r7^— ^ 8 2 1 OffiBfc^H 
EM-rSo S 15=--\'>;^;i/©HDTVftiDfiit^tlffi^^ 
SHuVh, HhVu, H„V„M^ttD 2M^®7^-<5' 8 2 
la, 8 2 1b, 821 c®{iig{Ci£M1-i,„ "T^i:* 

1 > *;u©^T©7^-^ ©ratcttgij© T vsii©tt 

^T-$>SSiJv^-^8 2 2. 822a, 822b, 822 
cAs#:ffi-rSfe«). iOK3F^cf{Cf^RgB©<*:«!aS*Spj 
milta^o -a bT 10®ff;SSBT-^■r®J5^^*^![lST- 
^2.„ -®::^s^iffis^®^a;SASjlt^a^{cia^-^^ 

So 

[0 2 2 3] ifes 07 6©<to«3D Ifi^t. 7^— 
8 2 1, 8 2 1 a, 821b, 8 2 1 c ^ffig bT*) Is] 
mo^m-t^mi^tl^, 3im®4PSK-^4 ASK®J;^ 

^mmt^fji^^B.m^m^^x^^^m-r^m^\zm%x^ 

[0 2 2 4] 07 7{±. «i^Jx.«NTS CiiHDTVi:* 
«?i^JgHDTV*,b<ii. fi^^jgNTSC^NTSC 
i:HDTV®J;3*e 3 S® ^Jt^SrigjStf?] 2 McDf^MBi 

m:&^t:m^^xmmm.m^nom-^<Dmmw.mm^7ji 

-To mK.it. iSM^mNTS CtNTSCtEDTVcD 
3Jl©IBft^?&aj@|-r5J^^D l«^{Ctt<g^^NTS C 

m^izm^-t^B^Vum^ifi^-'i' s 2 1 fciHs^nT 

V^S, X. NTSC®^^ft^T-$.i,Hi.V„. H„Vi„ 
H„VH©=S-fi)t^®ft-^{i7^-^ 8 2 1 a, 82 1b. 8 
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2 1 c©{4Mt:Ee^tLTV^i.o HDTV®^ffll«^T- 
SSHlVh-H, H„Vl-H, H„V„-He-^tt7^-^ 

8 2 3, 8 2 3 a, 8 2 3 bfcEB^tlT 

[0 2 2 5] C^lT-H:. |l5S0iJ2T-lftWbfc:n7-mE 

v%TVNSo Di-i^^>*;i/a:|IJ£0!l2-C3KE'^fc<t^ic 
D i-z^-^' >^;u J: I? :^rtlCIIIEtg:*©ii5v^^ D friE;^ 

«)v ffeOT^— ^ 821a. 821b, 821cit)C/ 

(C*3V^T *)^S?§fcS©N T S C T V(Da{aT-#«aS:S^ 
■•r?>c:i:*sT-^S. ||fi£«aj2-e3jE-^fci-5lC3iv-u- 

feSv^— ^ 8 2 lH;Di-25^^>^;i/lc$)?)ffe®7^— ^' 
82 1a, 821b, 821 c ^ D S«l!SStl^< ^ ^ 

[0 2 2 6] D2{§^0«^{cH:2Kiae^{^Dalt^ 

^te^c^sv^s^3^^4^T-^±ilDx.THI.v„, h„Vl, h„v„6s 

S^$*Xx NT SC{l^AsS^-r-^5. ^e>(3C/Nffi 
®ii5V^Sfs^{*T-B;HLVulCin^T Hi.V„- H . H„V^ 
-H, H„V„-H*)S^$nS&toHDTV{l^>{)S^^ 30 

:&fflv^SCli:K:J;^)S5 3-eiK?§Ufc§(g°Itgffi^H:0 

9 0©S©Si6S«J^SK:?^rJ:^C2«A^e. 3»{cffi:*: 

[0227] CCT-^78 ttS 7 7 O^F^ESO^-^® 

2®:rD>>^ia*>e.D 3M^®^3A:^ge5 5 1 

fc^fiK{3S7 4 (a) ©T'D .^^^^©^figSriO;?.^^^ 

[0 2 2 8] t&<'^4l5iB^-r'Si:^J"f ^ ><^l^^i5v^■rA 40 

:bge5 2 1 i»3D l«^*s,A;>3SIJ5 3 0 i t3D 2M^ 
v^2>fc4^)C:i^f>{4>^'f -;;5^8 1 2t:if){^:g^5 0 3t:- 

)igife>®5i:LTjEie>n?)c ^©BS»^S7 7o^r^Eg 

S$:flav^TlftBJ■r^. S-r.S15^-\'>^;i'©Hi.Vu© 
Eiffi<t^*5#«gB5 0 3t:X?). f*:^3S^n5o ifelc 
^15^-\'>^;u©HlVh, HhVu, H„V„*s{**^!lS$ 
tl. >;/5^8 I 2 aS^LTx -&fi£S5 5 6©3tS© 

*5^fiS.^ti*o C©{i^tt:^'(' 7 6 5 a©ffi:t» 1 50 
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e.^^ •i'5^7 6 5©A:tj2JcA*l^ns ^J5S;S5 5 6® 
HuVi.A:t»geiC A^J^tli) . 

[0 2 2 9] Wi:-^^ 5. >^2tI^5V^T. ^7. 70^F^ 
EfiHtl^-r J;-5tiD 2{i^©Hi.VH-H, H„Vu- 
H, HHV„-Hfi^>f)SA±r$n{*fta5 5 0 3CJ: t)#:S 
X-f >>^8 1 2 a&;ft-bT&0^*^-&fiS,^5 5 6 
©R^f^©X;b^cA;b^^^^ ■^jEKiaS^nHOT V«^As 
ai±(^nSo c:©HDT Vfi-^H:;^'f -^^7 6 5 a©fcB 
±j 2 J; D tli:'jgP 5 2 1 $r:rt'bTHDTV«^3!)sai*^^^ 
So ±xg©.fcdicE7 7©^WEB{c:J;»}3llMri>-i: 
J: >)Sft#©#:^a5i:-&]5Eil©iaS:;trti{cgiJ®-rs i: 
v^^a^*^&So «;*3. 127 7H;^FaEg@t:H:D 1., 
D 2^i^©2o©eP&S:fflV^fcA^^ BtJj$©D Sfl^Sr/B 
V^^i:. iSM^SHDT V«i)DX.4o©Pg®©TVi!t3t 

[0 2 3 0] 07 9{iD 1, D 2. D 3©3S©i^Spg 
3 o©|lgJl©Bi)i«^S[jit-?.|lgBSS![SI©^ 

;i/©#fiK^{i^P^a<jtim« b^v^ i a (CES bt 5 c 

08 O{i07 8©7'n>yi'BlT-i5iWbfcS(i^t:^ 
3A*gl55 2 1 a^iaX-fc^flMT-feS. 07 9©B#F^ 

S^x-r J; o i^W^^f^m^-T: Sfl^As^fiET- ^ i. i: v^ a 

[0 2 3 1] 077 O^F^Eg0. 0 7 8 © 7" 

a^y^0i:Ji{J|5jbT-feS, c©fctoBiB^a:#^f So 
08 l©NFr^EB0®<tatcD lM^t:^T©{i^ 
5rH$F^^m-r SC:i:*)T-tS. Cl©:©-&. 7=^—^8 2 1 
hSiJT^— ^ 8 2 2©2o©7=— ^S'{±7=-^ 8 2 1 a. 8 

12b, 8 2 1 ctcJt'^-r:ii5— fTIEtg:^)S:lS«)Tfe 
So cofea?). ^fe©7^-^'tIJt'^TfgSi51^<^e■^TV^ 
So HuiIi©ia{^^^SWt^H;-ST-feS7&si&SW{3{±2 

a©FgBe3Sit'5:-3-rv>s, sii5=-+>4-;n©7^ 

-^5'©F^t^SiJ©S«i^-v >*;i/ 2 ©Sij7=— ^ *x 

•3, 07 9©^F^E®0i:l5]b!a^*s?f 5>nSo 
[0 23 2] 081 ©^HEB0©i©-&^ iraSWEtPg^ 
i:^eoTt^Sis. 7^— ^5' 8 2 1, SUt"— 8 2 2©^!^ 
t-;; M^-hS l/2-^l/3tcSi:t-Ci:lcJ:»3x 

©7^— ^©eii^©^^— V— b*^T*^sfe». i^aetj 

'5:p§®eM%t"S^i:*)T-&S. ci©S-&x ^^SFSMii 
SJih^tSo 

[0 2 3 3] 08 2Ji. 08 l©^F^ES0©<ta'&v 

23(Dyny^mx. 0 8 O©:/D-i;i7 0H^-^-iii^7^ 
n-^tcjf^T^ J:»3ffi^«:«J6Xi:'&So i&f^B:0 8 0 
T- SiB^ b fcli^T^ :3 - y i: i5] b »iaB^ ^ *BS-r S . 
[0 2 3 4] W±©idtc:. 0 8 l©^P^Ea0©a;^ 
55:i2l®<i^$rji(tt-Si:08 2©7'n ^0© i ^ {cff 
SgB5 0 3-&^5 5 6©iSS:^rtI^cglJ^)£T-^Si:V^^ 



^fi^fzib^ -n-fiKS5 5 60S »J03 2cDiIi0-&^ep5 
lHll^4«liiS-r^ci:*jT-§5o 

[0 2 3 5]- Jii±© J; o t \.xms^ttmwL-r:^mmifim 
mx^^ti^^oi^mifitb^o :fe4b\ iiss«?!i5-r-{±. as 

^<co^mitmmi , 2, a-esiB^LfePSK-^QA 

[0 2 3 6] 31. cnST-®||SS«aj(iFSK^ili{::*,ia 
m^it. 083®i-5tfl. f2. f3. f4 
©#te©FSK^a<&ff5»-&. IIBE«?iJ5cDia5 8®« 

[0'2 3 7] ^8 3{Ci5l>Tiljfi?ifcf 1 , f20jl«|S 

SI8 4 1 ^£Di=ofc^«b. mmnfs, f4(Dmm 

ISSf8 4 2?&D1= 1 t^ft-rs. ^LT. fl, f3 
^D2=0, f 2. f 4<&D2=1 ®tC^ 
-Ti^t::. Dl, D2©S-1 b i t. tf2 b i tcDPgSM 20 

3t:^5^,^Ts D1=0, 1)2= l-tfiW^X-^. t = t4t 
:teV>TDl=l, D2=0*SB^T-t^„ ifctc C/NASfg 
V>®^iit = t 3(Ci5V>TDl=0©^5*^As, t = t 4 {C 
^5V^TD= 1 CD«ti3!)S3^-e§5. C ^ LT F S KCDFgJf 
Meji*ST-#5. ^^J3. 4. 5Tift^Ufe?*«{t^ 
CI © F S K ©|lg»S153^:S-SC ^ffl V^ 

[0 2 3 8] X, E8 4©i-5^. ^D-v^iatc^s-riS 
»iB^S^^St:*%H^©|Q£M5<&fflt,-.5ii:*,T-^ 30 
S. ^^J5{iASK©}fe4i)?^^f3giS^4sX-^S. 

[0 2 3 9] ^8 4&fittBg-rst. mm,$mm^m:8 
5 lit. xt)Lrzmmmmmm^>:n—$r4o 

A^»gB7 4 3 tHi.Vufi£^^©fi:^B*^M-^:&,^2 7^ 
-^rnXtim 7 4 4 t:H„V„fig^^:&^tf]^«B*^(I-^ 

^A:^r mm.m^8 5 2 (Dfp(D^m^ 749 izxtj-r 

So ^tlST-©tM^(±^iS«?iJ5©H6 4©j^fg;^i;S{J 

|5ll:.T-$)2.o S^M#{±sBgiS3feIilSS8 5 3 

K8 5 4(CJ; !3J^^7^-7-8 5 Stdgg^^tli.. ^©s3 40 
^©^ffitttJfe5fe©7^J^^;i/©^fiti3g^$r^?fJbTi^aS*J 
'5:PgeS3^i)T-§S bs ^M^Jl, 3©J;-5;fe{ii*i^^ 

[0 2 4 0] ikiz. w^-t^mitmu^--:/8 5 5^m 
M-v-; K 8 5 4 iuK^g^inggs 5 3 {Ccfc \)m^m^^ 

^^^^8 5 2 tils. lUTttlQffi^d 1,3,4 50 



5) i^iB¥5 -3 2 7 8 0 7 
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mm^mif^-t^o anas? e otcifjm^^-^^ijD 

li:^2 7=-<J'?iJD2^&B^L.Si^7='3-^--4 2 2 
T^^ S to C/Ni)SiSV^ i: § ttH D T V^©^^;^^^ 

^±«stg©^gv^^s^B*^M•rs^ tfcs^. n t s c. 

T Vfl-^*, b < H:(S«?«SNT S CT V(i^*sm^^n 

[0 2 4 iiu±(D^diz^mBM^m^^tzmm.m&mm: 
[0 2 4 2] (iQE«?!i 6 ) mmm e h:*^b^& 4Pgji© 

Bft^Pijie3iK:fflv>fe^b©T-^So IIBEfLl2T-^B^bfe 

mmms 9 O a. ■^©^1-{Pi|{c:^2§Mffi:^8 9 0 b. ^ 
3S«|g^8 9 0 c, ^4S{t«^8 9 OdA^T-^So 
C© 4Fge^||:g^S:;^5^toV^Tal'^So 
[0 2 4 3] 4|!gjl^||3g-r5(c:|i^^(cJ:^4S©i^ 

ifi$>Zi)i, mi#a:pg»M©C/N||*s::«ctv>fcto4aT- 

ifimmxib^Tztf). PS«K©C/N|I5:^^ < ttiJEe 

^e<j-efes©tt. 2»©!^3ii!ggi:2e©itspi 
a^fflv>T. 4m(Dmm&m^no^tx-^^. x-it. 

[0 2 4 4] 09 3{i^g||i]M3©7'D-;/^0T-feS^ 

mm^ 3 it^m^mm^ 8 9 5 i: 4 -:>(DzmMmi}'^m 

fiE^tlSo ^!S111SS4 0 4 a. 4 0 4b, 4 0 4 c©|*i 
gB©a*e<3?&:«figH:, 03 0©||lili^:ii>3-^4 O 

i(D(p(D'^mm^4: 0 4 (DyjD ^mtm\:^^j:(Z)x-m.m 

{*«l»S1-So ^g|[i|g&4 0 4 a^ttSft^e^^ig^jSK^ 
H,.V^i:itMJ5ict9-H„V„i:cjnp^fiE^H„Vx., H..V„©4 

W^fe^©4^^{c;feS. 

[0 2 4 5] ^TA:tjbfeB5^^M^{*e5i^:9-ffilllS§4 0 
4&lZ^t)Mi$.^^t{S.mWi^iz 2^f!|^ns. /K^t 
Sitt;^|nIfC^fiJ$ni.fe«)4o©fiE^Astii;fj^n-5„ « 

^ {£:®©^f d (Dmmmx- «± ^jf^ ^ s » o 

Ts A;t;M-^*sS(fil 0 0 0;$:©HDT VM-^©Jg^H 
uVLft-^{±Sil:5 0 0*©, 7jc^^^*,i{i^©TV{i 

[0 2 4 6] ig^^©Hi.V:.®^{i^g|[lgg4 0 4 c 

fctf). ^e>t'*¥. «ii^rRi©;iigasj6ic^*s#'<i'2^ 

fJ^tlSc tteoTH..Vi.f±ii3tt^^{SSifi2 5 0*. 7k 

LL5£^{iffegB4 0 5 atit)BE*i^ix, Di-ifg-^ 
ilbTtbiJ^tlS, 
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[0 24 7] H^V^.<D■^im^CD3m^tii'^^ 
7 7 2 clCi?) lo®LH«^{r-&^^iX, BEi^a5 4 0 

m-^. ^glllJSS4 0 4 c i:-&fig^7 7 2 cOP^tCffSigB 

[0 2 4 8] ^J^:9-®H„Vh. Hi.V„. H„Vi.©3lig 
^9-H:-&^7 7 2 ale J: :?©H„V„-H{f^i:35: 

ffi^«^i)SSfi*¥i:*) 1 0 0 0^(Dm-^. 
■f-B:7k¥s SifcS-lRlH 500;^- 1000 ^(Dm^i 
-3. ^LT^Si[18&4 0 4 bt:.t>3 4^(Dm^l^^m$ 10 

[0 2 4 9] iteoTHi.Vuai:t;fcLT2k2Ps aia;i?[S|o 
5 0 0*~7 5 0*©fig:9-*^@l^*Xi). dtlSHH® 
^fcJ;^o ^LTHhVh. HlVh. HHVL©3fiE^tt7 
5 0*~1 0 0 0;*:©fig^^*,*>. -&fiKg§7 7 2b-r-& 
fiSi^n. HH{l^fc75:!3£E®a54 0 SdTffi^^n. D 

K 0 *~ 2 5 0 *WT©fiK^9-. L HoS ») D a-2«^H: 

2 5 0*t>l±5 0 0*JeiT©i^SiiSJ«^HL-P*t)D 20 

2-x«^{i 5 0 0 2f:tA± 7 5 0 *li(.T©J5E^. H Ho^ 
D Da-2(I^{i7 5 0*ti± 1 0 0 0*W-F©MlSiSf£ 

^Sr*>o. c©^|S|51)ig3{zJ:?)PgJlS©7=-^S'«ji*5 

■^?$i>i:V^■5^aSA^fe5. c©0 9 3©^ffil|5]gS3^« 

v^T^^?!l 2 x-mm ut^ 8 7 ©i^fi^ 1 ©(t'©^i8® 

K3©SB^S:M#A»it^c:i:t:.fc»), 4S©pgjiSe3t 
[0 2 5 0] CdbTligJlST^-^SjiiiligJlMe^l?^ 

^^■r 1 ;^ 'J 7'©ffi;*;i: v-. a 35:^*As$) S „ 
ifet: c©e^S:^^S^-f--5§M«B:|l3£fini 2 T-iJBj L 
feS8 8©^2§fi^t[BlDeifigi:l!;f^T-fe2.o t^^oT 
^<*:©i&f^tt«l^-rs. fe;^lft^e^S:®^fe«>^^gP 

[0 2 5 1] mmm2tzii\.^-zm8 8<D^mm(Dytjy 

tl. ITiE^tXv Di_iv Dz-i^ D2-a®4 

o©ft^i:)5:»), -^^£35 3 7 t:A:tj^tL5o 40 
[0 2 5 2] 9 4(i-&JE!£gP3 3©rDvyy|aT• 

ftgP5 2 3a. 5 2 3b. 5 2 3 c, 5 2 3d^Ci3t^T 
f^«$jX. 0 9 3©^g|(5IKt4Dl^TgiB^UfcLL. L 
H, HL. HHfg^i:)&5o C©fs^(i, ^(D^^m^ 
OtIc^x SiS;5l6l©^JaS 1 i:f 2>hL LJi 1/4, L 
L+LH{il/2. LL + LH + HLH:3/4, LL + 
LH + HL + HHtt l©^J®i:)&S, LH^l^tt^^gg 
5 3 1 aCli »)^gt^n@i^-&figa5 5 4 8 al^i5V^TL 
Lft-9i:-&JE!£$^nTia&-&JgS;Se5 4 8 c©HuVLig^(C 50 
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A:>j$n§o n^-^figgps 3 1 ei<Dm(Dm.mizm\^TH± 

13 3 2©BI^5^n— ^5 2 7 T-iK^B Ufc©T-«BSt-i.o 
HHM-f-H:^lgg|5 3 1 b{ciD>ei$n. 
5 4 8 b UlXtl^ix^o H Lfg^liiij^^figaJ 5 
4 8 b^C^3V^THHe■^i::&^fi$tU H„V„-HM^i: 
'fc O^mms 3 1 etc J: fj^a-S^n. Bi^^fiKgP5 4 8 

c^c^5V^TLH^:LL©■&fiE^i^^:^^!K$^^, efc^M^ 

i;'5i>)^J5ggP3 3A^e,m;'j?ni.o ^bT®8 8©^2 

^mm<Dm±i^3 6x-Tvm^ii^'Diiit)^n^. -© 

S-g-. JM«;^*^Sttl 0 5 0*. ^1 0 0 0;^©HD T 

vm^^^itms i©s©ss»Et^bfc4o©§fiife 
[0 2 5 3} j'-vm^cDmmim b < m^r^o m 9 1 

T-fei.. c©ctd{::C/N©fpi±i:i:*)icS(S^^8 6 
2d. 8 6 2 c. 8 6,2 b. 8 6 2 at::}^^^TDa-^. 

[0 2 5 4] B^m.m^(Dmmuma)m'^m9 5Bmmm 
m^^m(D^oizcyN(D^^i±tti,^zl.h. lh. h 

L. HH^^©pgB^-v>^;i/*sB^^tl2. idt^Jfe 

ii£-D-caimT>7^:>-ipe>©8g^*^j£-:5< (coti. M 
KAS|Rl±-r-5c L = Ld©^LL«^. L=Lc©^L 
L + LH<g^. L = Lb©^LL+LH + HLfi-^. L 
= La©^L L + LH + HL + HHffi^isS^^n?>. 

ti^oT. mm-^(D^miit-r^ti/4. 1/2. 3 
/ 4 . 1 (D^m<Dmmifi&'^ co^mmmx-m e> n s o 

fl-^*ssig^^ 1000 *©H D T V©S-&. 250 
5 0 02^. 7 5 0*. 1 0 0 03^©TVfg^W#?> 
ns. ^ICidtCbtSPgflgtlBiKASS&Ytit-SPiS^B* 
^eiiA^RltgilJ&S. 09 6(±ti£3l5©7^i^^;bHDTV 

mm<Dm-^(D^miismmx-$>^o mif^^m^ii^ii ji'^iz 

'^:&^X'kii C N AS VoWTT- T Vm^(Dm^ii± < ^ 
qlteii'&S., fi^oT+J— t:;^:tU7'g§gtR©i^ffi!i{c;i;v'> 

{cS^fr-t'&V^o 09 7{±*^WSfflV'>tHDTV©Fg 

mmm(D^m^mm^7ri-ro 09 7jc^i-j;5{c. sgei 

LaT-C/'N=a. LbT-C/N = b. Lc-eC/N = 
c. LdT-C/N = di:JS:»)#'^©§Mflfe^T-2 5 0 
5 0 0*. 7 5 0*. 1 0 0 0*©iijKAS|f e>tl 
5o {^SiLaWF«3T-t)C/Ni)S3&Tb. HDTV©iIiH 
^©*)©T-t±B^-e&*i:l.''flfe^Ai#ffi-rs. b*^b. ^ 
©S-&T-*)iiiM*sm*>5*)©©S^H:T-§i>„ 0sj^<Sbr 

JVi^tf(DBm!^Xii7 5 0*. «*(^©D^b,^T-B:2 5 
0*. 3— h*SJtSF%.-^T-«±7 5 0*. ei&^F«3 
©GflfoST{±2 5 0*. ffe^i:©S^%J^T-feSL:«feiS 
T-*) 2 5 0*©iiiKT-||*feT-t5. Iil±©J;^t b-r* 

^B>§©Piaei2i^fflt^ s c i: i Dse^Kft^^nT v^ s 
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